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VARIETIES   OF   FOOD-THEIR   CHEMICAL   COMPOSITION   AND   NUTRITIVE  VALUE. 


The  economy  of  food,  in  its  fullest  signification,  is  a 
matter  of  national  importance  ;  for  the  political  influence 
of  a  nation  is  as  much  dependent  upon  the  muscular 
strength  of  the  people  as  upon  their  intelligence  and 
commercial  industrj' ;  and  this  strength  is  wholly  refer- 
able to  a  right  use  and  proper  distribution  of  food. 

"We  perceive  this  not  merely  in  the  calamities  of  actual 
want,  as  in  the  fevers  of  famine,  but  also  in  the  less  pro- 
minent, but  equally  significant  decline  of  health  in  times  of 
partial  distress,  when  the  vigor  and  energy  of  the  poorer 
part  of  the  population  are  so  reduced  as  to  lay  them  open 
to  disease.  In  fact,  the  exeprience  of  our  public  hospitals 
too  often  elicits  the  fact  that  the  wasted  power  of  the 
patient  has  been  the  advent  of  incurablo  disease.  Nor 
is  this  aU ;  for,  as  Mr.  Simon  observes — "  Long  before 
insufi&ciency  of  diet  is  a  matter  of  hygienic  concern ; 
long  before  the  physiologist  would  think  of  counting  the 
grains  of  nitrogen  and  carbon  which  intervene  between 
fife  and  starvation,  the  household  will  have  been  utterlj'- 
destitute  of  material  comfort ;  clothing  and  fuel  will 
have  been  scantier  than  food ;  against  inclemencies  of 
weather  there  will  have  been  no  adequate  protection ; 
dwelling-space  will  have  been  stinted  to  the  degree  in 
which  over-crowding  produces  or  increases  disease  ;  the 
home  will  be  where  shelter  can  be  cheapest  bought, 
where  sanitary  applifinces  arc  least  considered,  and 
where  cleanliness  is  almost  impossible."  And  all  this 
distress  falls  heaviest  upon  those  who  are  least  able  to 
bear  it — the  mother  and  her  children  ;  for  the  father,  to 
be  able  to  work,  even  lightly,  must  eat,  and  thus  the 
others  are  the  largest  sufferers.  Bad,  however,  as  the 
'mmediate  consequences  are,  they  arc  nothing  in  com- 
parison to  the  remote— the  sickly  race  that  comes  of 
want. 

In  examining,  therefore,  this  question  of  tho  economy 
of  food,  we  must  not  only  look  at  tho  nutritive  value  of 
different  articles  of  diet,  but  wo  must  also  consider  how 
food  can  be  best  distributed  and  utilized. 

To-day  we  will  investigate  tho  principal  varieties  of 
food,  and  ascertain  their  peculiar  qualities  and  dioteticnl 
values.  For  this  purpose  it  will  bo  necessary  to  have 
3omc  standard  for  comparison,  but  this  is  avowedly  a 
difficult  matter ;  for  if  wo  compare  foods  according  to 
the  proportions  of  their  principal  constituents — viz., 
albuminous  matters,  starchy,  saccharine,  and  saline — 
we  shall  find  that  the  relative  quantities  vary  to  such  a 
degree  as  to  make  tho  comparison  almost  useless ;  and  i  f  wo 
1x  our  attention  on  one  of  these  constituents— the  nitro- 
genous, for  example— and  make  it  tho  exponent  of  nutri- 
tive value,  we  get  into  the  difficulty  of  cither  overloading 
the  equivalent  with  a  large  amount  of  carbonaceous 
material,  or  of  having  it  deficient  therein.    If,  for 


in- 


stance, we  desire  to  know  the  quantities  of  different  foods 
which  would  furnish  the  1,200  grains  of  nitrogenous 
matter  required  by  a  man  in  his  daily  diet,  we  should 
find  that  the  following  are  the  proportions  :— 

Table  I. 

Froporfions  of  Different  Foods  Required  to  Yield  1,200 
Grains  of  Nitrogenous  Matter. 

Grains.  Pounds. 

Skim-cheese                         2,681  ..  0-4 

Lean  meat                            6,217  ..  0-9 

^^^^itefish                           6,630  ..  I'O 

Fat  meat                             9,231  ..  1-3 

Fat  bacon                            13,636  ..  2-0 

Bread                                 14,81.5  ..  2-1 

Rice                                  19,048  . .  27 

New-milk                           29,268  ..  4-2 

Potatoes                              .57,143  ..  8-2 

Parsnips  or  turnips    ....     100,000  .  .  14'3 

Beer  or  porter                  1,200,000  ..  171-4 

In  this  manner  tables  have  been  constructed  of  the 
nutritive  values  of  food,  and  I  show  you  one  of  them. 

Table  IL 

Nutritive  equivalents — calculated  according  to  the  amounts 
of  Nitroqen  in  the  F)r)j  Substances  ;  Human  Milk  being 
iOO:—  ' 

VEGET.VBLB. 


Rice    81 

Potatoes   84 

Maize   100 

Rye   106 

Radish    106 

"Wheat    119 

Barloj'    1 2.5 


Oats    138 

White  bread  . .  142 

Black  broad  ..  106 

Peas    239 

Lentils    276 

Haricots   283 

Beans   320 


AXIM.VL. 


Human  milk. .  100 

Cow's  milk   . .  237 

Yoke  of  egg  . .  305 

Oysters   305 

Checso    331 

Eel   434 

Mussel    628 

Ox-liver    ....  570 

Pigeon    756 

Mutton   773 

Salmon   776 


Lnmb    833 

"White  of  egg  . .  845 

Lobster    859 

Skato    8,59 

Veal   873 

Boof   880 

Pork   893 

Turbot    898 

Ham    910 

Herring    911 


I  hardly  need  say  that  comparisons  of  this  description 
nre  of  little  practical  value,  for  they  furnish  no  indica- 
tion of  the  dige&tive  labour  required  to  utilize  the 
products ;  besides  which  wo  are  far  from  being  assured, 
at  the  present  time,  that  the  nitrogenous  elements  of  our 
foods  are  the  most  important. 

In  framing,  therefore,  a  table  of  alimentary  ec[uiva- 
lents,  regard  must  be  paid  to  all  the  constituents.  This 
I  ha/e  endeavoured  to  express  in  Table  No.  3,  wherein 


I  have  shown  the  per  cent,  of  nitrogenous  and  carbon- 
aceous matter,  and  the  proportions  of  the  latter  to  one 
of  the  former ;  but  hero  again  the  actual  value  of  the 
several  carbonaceous  compounds  is  very  different ;  for, 
although  the  fattening  and  respiratory  powers  of  starch, 
gum,  sugar,  and  pectin,  may  be  nearly  the  same,  yet  the 
power  of  fat  is  about  2-5  times  as  great  as  that  of  sugar; 
and  this  must  be  considered,  irrespective  of  other  func- 
tions of  fat,  in  estimating  the  value  of  carbonaceous  food. 


TABLE  III.— NUTEITIVE  VALUES  OF  FOOD. 


VY  AiiSn* 

Albumen, 

ifcC. 

Starch, 
&c. 

SOGAR, 

I' AT, 

Total  Pee  Cest. 

Carbonaceous 

to  one 
Nitrogenous. 

Salts. 

Nitroge- 
nous. 

ceous. 

37 

8-1 

47-4 



3-6 

1-6 

2-3 

8-1 

62-6 

6-5 

15 

10-8 

66-3 

4-2 

2-0 

17 

10-8 

72-5 

67 

15 

6-3 

69-4 

4-9 

2-4 

20 

6-3 

767 

12-2 

15 

12-6 

68'4 

5-4 

6-6 

30 

12-6 

69-4 

6 -5 

15 

8-0 

69-5 

3-7 

2-0 

1-8 

8-0 

75-2 

9-4 

14 

11-1 

647 

0-4 

8-1 

17 

11-1 

73-2 

6-6 

13 

6-3 

79-1 

0-4 

0-7 

0-5 

6-3 

80-2 

127 

15 

23-0 

55-4 

20 

2-1 

2-5 

23-0 

69-0 

2-5 

18 

.  , 

82-0 

,  , 

,  , 

,  . 

82-0 

75 

2-1 

18-8 

3-2 

0-2 

07 

2-i 

22-2 

10*6 

83 

1-3 

8-4 

6-1 

0-2 

1-0 

1-3 

147 

11"3 

82 

1-1 

9-6 

6-8 

0-5 

1-0 

1-1 

15-9 

14-5 

91 

1-2 

6-1 

2-1 

0-6 

1-2 

7-2 

6'0 

5 

95-0 

,  , 

95-0 

23 

77-0 

,  , 

77-0 

86 

4-1 

6-2 

3-9 

0'8 

4-i 

9-1 

2-2 

66 

2-7 

2-8 

26-7 

1-8 

27 

29-5 

10-9 

88 

4-0 

5-4 

1-8 

0-8 

4-0 

7-2 

1'8 

88 

4-1 

6-4 

■  0-7 

0-8 

4-1 

7-1 

17 

36 

28-4 

31-1 

4-5 

28-4 

31-1 

1-1 

44 

44-8 

6-3 

4-9 

44-8 

6-3 

01 

72 

19-3 

36 

0-1 

19-3 

3-6 

0-2 

61 

14-8 

29-8 

4-4 

14-8 

29-8 

2-0 

72 

18-3 

4-9 

4-8 

18-3 

4-9 

0-3 

53 

12-4 

31-1 

3o 

12-4 

31-1 

2-5 

63 

16-5 

15-8 

47 

16-5 

15-8 

1-0 

39 

9-8 

48-9 

2-3 

9-8 

48-9 

5-0 

24 

7-1 

66-8 

2-2 

7-1 

66-8 

9-4 

15 

8-8 

73-3 

2-9 

8-8 

73-3 

8-3 

74 

18-9 

4-1 

3-0 

18-9 

4-1 

0-2 

68 

13-2 

16-4 

2-4 

13-2 

16-4 

1-3 

74 

21-0 

3-8 

1-2 

21-0 

3-8 

0-2 

78 

18-1 

2-9 

1-0 

18-1 

2-9 

0-2 

75 

9-9 

13-8 

1-3 

9-9 

13-8 

1-4 

77 

16-1 

6-5 

1-4 

16-1 

5 -5 

0-3 

74 

14-0 

10-5 

1-5 

14-0 

10-5 

0  7 

78 

20-4 

1-6 

20-4 

1-9 

62 

16-0 

30"7 

1-3 

16-0 

307 

15 

83-0 

2-0 

83-0 

91 

o"-i 

8'7 

0-2 

0-i 

87 

87  0 

Bread   

AVheat  flour  . . . 
Barley  meal  . . . 

Oiitmeal  

Eye  meal   

Iniliiin  meal  . . . 

Eice   

Peas   

Arrowroot    . , . , 

Potatoes   

Carrots   

Parsnips   

Turnips  

Sugar  

Treacle   

New  milk  

Cream   

SHm  milk  

Buttermilk  ... 
Chedder  cheese . 

Skim  do  

Lean  beef  

Fat  do  

Lean  mutton . . . 

Fat  do  

Veal   

Fat  Pork   

Green  bacon  . . . 

Dried  do  

Ox  liver  

Tripe  

Poultry  

White  fish  

Eels   

Salmon   

Entire  egg  

White  of  do. . . . 
Yolk  of  ditto.  . 
Butter  and  fats  . 
Beer  and  porter 


Another  method  of  determining  the  values  of  food,  is 
by  estimating  the  proportions  of  nitrogen  and  carbon  in 
th'-m,  and  comparing  them  with  the  proportions  required 
in  a  standard  dirt. 

Judging  from  the  minimum  quantities  of  food  whirh 
an  ordinary  individual  is  capnblo  of  existing  on,  with- 
out suRuriiig  in  hciilth,  it  would  seem  that  about  4,100 
grains  of  carbon,  and  190  grains  of  nitrogen  are  requii-ed 
in  his  daily  diet.  These  proportions  have  bi!cn  doter- 
niinc'l  from  a  largo  numbor  of  observations,  as  by  those  of 
Dr.  Lyon  PI  lyfair,  in  his  inquiries  into  the  dietaries  of 
liospiUils.  prisons,  ami  workhouses,  and  by  those  of  Dr. 
Edward  Smith,  in  his  examination  of  the  amounts  of 
food  which  the  Lancashire  operatives  were  capable  of 
living  on  during  the  cotton  famine,  and  also  by  his  in- 
quiries into  the  dietaries  of  in-door  labourers.  The 


proportions  which  Dr.  Smith  gives  as  a  famine  or  barely 
sustaining  diet,  are  the  following : — 


Carbon  (grains). 

Adult  woman    3,900 

Adult  man    4,300 


Nitrogen  (eralns). 
180 
200 

190 


Average  adult    ....  4,100 

These  proportions  are  contained  in  21bs.,  and  in  21b8.' 
3oz.  of  bread  ;  and  they  closely  accord  with  anolh' 
set  of  facts,  derived  from  an  examination  of  the  amoun*. 
of  carbon  and  nitrogen  oxh:tli-d  and  secreted  from  thi 
body  during  health  and  idleness. 

Taking  these  numbers,  therefore,  as  the  exponents  c 
the  nutritive  values  of  food,  we  arc  able  to  construct  tii 
foUo\N-ing  table:  — 
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TABLE  IV.— NUTRITIVE  VALUES  OF  FOOD. 


iplit  peaa   

ndian  meal 

Jarley  meal  

lye  meal  

econds  floiu'  . . . 

)atmeal   

Jakera'  bread  . . . 
earl  barley    , . . 

lice   

otatoes   

umips   

reen  vegetables 

arrets   

arsnips   

ugar   

'rcacle  

Juttermilk  

Vhey   

kimmed  milk . . . 

few  Hiilk  

ikim  cheese 

Iheddar  do  

ullocks'  liver  . 

lutton  

Jeef  

resh  pork   

)ry  bacon.   

reen  do  

Vbitefish   

led  herrings  . . . 

)ripping  

aet  

j:ird  

alt  butter   

?resh  do  

iocoa   

Beer  and  porter  . 


Grains  for  O.ne 

Weesxt  Cost  of 

Value 

Famikb  Diet  fob 

PKU 

Carbon. 

Nitrogen. 

Carbon. 

Nitrogen. 

Carbon. 

Nitrogen. 

d. 

d. 

d. 

2730 

255 

1 

2730 

255 

10-5 

6-2 

2800 

123 

1 

2800 

123 

10-2 

10-8 

2730 

■  70 

1 

2730 

70 

10-5 

19-0 

2660 

88 

2128 

70 

13-5 

19-0 

2660 

120 

I 

1773 

80 

16-2 

16-6 

2800 

140 

1400 

70 

20-4 

19-0 

1995 

90 

1330 

60 

21-6 

22-1 

2660 

91 

1330 

45 

21-6 

29-5 

2730 

70 

2 

1365 

35 

20-5 

38-0 

770 

24 

n  1 

1540 

48 

18-6 

27-7 

238 

13 

476 

26 

60-3 

51-1 

420 

14 

840 

24 

34-1 

55-4 

385 

14 

1 

385 

14 

74-8 

95-0 

421 

12 

1 

421 

12 

66-4 

110-8 

2800 

5 

5eo 

. , 

61-2 

, . 

2200 

t  . 

1 

2200 

. . 

13-0 

335 

35 

St 

670 

70 

42-8 

19-0 

154 

13 

626 

52 

45-8 

25-6 

350 

34 

1 

350 

34 

82-2 

39-1 

378 

35 

C) 

189 

18 

154-0 

73-9 

2348 

364 

n 
O 

783 

121 

36-6 

11-0 

2520 

315 

Q 
O 

315 

39 

91-1 

34-1 

1226 

210 

n 
O 

408 

70 

70-3 

190 

2902 

140 

5 

580 

28 

49-5 

47'5 

2301 

175 

Q 
O 

288 

22 

99-6 

60-5 

2950 

108 

7 

421 

15 

68-1 

88-7 

4270 

98 

o 

y 

474 

11 

60-5 

120-9 

3990 

79 

Q 

o 

492 

10 

68-3 

133-0 

900 

130 

450 

65 

63-8 

20-4 

1435 

217 

A 

4 

359 

54 

80-0 

24-6 

5320 

/* 
0 

887 

32-3 

4710 

7 

673 

42-6 

4819 

9 

635 

53-6 

4585 

12 

382 

75-1 

4712 

16 

294 

97-6 

3934 

140 

4 

983 

35 

29-2 

38-0 

315 

1 

1 

315 

1 

91-1 

1330-0 

And  now  we  may  proceed  to  examine  in  detail  the 
;eneral  properties,  and  the  nutritive  qualities  of  dif- 
erent  foods. 

Primarily  all  our  foods  are  derived  from  the  vegetable 
dngdom,  for  no  animal  has  the  physiological  power  of 
ssociating  mineral  elements,  and  forming  thorn  into 
ood.  _  What  we  may  yet  do  by  means  of  chemical 
gencies  in  the  laboratory  is  another  question ;  but 
dthin  our  own  bodies  there  is  no  faculty  for  such  con- 
■ersion.  As  I  shall  hureaftcr  explain  to  you,  our  func- 
ions  are  of  an  opposite  kind.  We  are  destructive  crea- 
ures,  not  constructive.  It  is  our  province  to  pull  down 
rhat  the  vegetable  has  built  up;  to  let  loose  the 
>  ffinities  which  the  plant  has  brought  into  bondage, 
nd  to  restore  to  inanimate  nature  the  matter  and 
osmical  force  which  the  growing  plant  had  taken  from 
^.er. 

Foremost,  therefore,  of  our  foods  are  those  •«'hich 
ome  at  once  from  the  vegetable  kingdom  ;  and  of  these 
he  cereals  are  the  most  important,  as  wheat,  barley, 
iits,  rye,  maize,  or  Indian  corn,  rice,  millet  or  durra, 
nd  Guinea  corn. 

J^/^(>(^^— Dillerent  species  of  this  grain  are  cultivated, 
nit  the  most  coiiiinnn  in  this  country  is  Ti  iticum  vulgai  c, 
f  which  thore  is  a  summer  and  winter  variety. 
The  grain  varies  a  good  deal  in  composition  accord- 
ng  to  season,  climate,  and  soil ;  but,  as  a  rule.lho  wheat 
■t  southern  climates,  and  warm  seasons,  is  richer  in 
gluten,  and  of  harder  texture  than  that  of  colder  times, 
-hey  are  then  called  stronger  grains,  although  the 


latter,  from  their  being  softer  and  kinder,  give  a  larger 
proportion  of  floiu-.  Some  of  the  hardest  varieties  of 
wheat,  as  rivets,  are  used  to  strengthen  the  floiu-  of  new 
grain,  which  is  always  unmanageable,  and  to  improve 
that  of  bad  seasons  and  of  damaged  qualitj-. 

The  structure  of  the  grain  is  like  that  of  aU  the  cereals  ; 
there  is  an  outer  siliceous  and  woodj-  covering,  which  is 
altogether  valueless  as  food  ;  then  there  is  a  layer  of  rich 
nitrogenous  matter,  containing  a  digestive  body  called 
cereal ine,  and  within  that  is  tlio  flour,  which  forms  the 
great  bulk  of  the  seed. 

When  ground  wliolo,  it  forms  brown  meal,  which  is 
rarely  used  in  England  at  the  present  time,  although 
it  was  the  common  food  of  our  forefathers,  and  even  now 
is  much  employed  in  Westphaliii,  to  make  the  dark- 
coloured  bread  called  pumper-nickel.  It  contains  from 
5  to  12  per  cent,  of  indigestible  matter,  in  the  form  of 
bran,  the  removal  of  which,  according  to  Liebig,  is  only 
a  refinemcut  of  luxury. 

The  practice  at  the  present  time  is  to  bolt  or  sift  the 
ground  meal  througli  sieves,  or  silks,  of  different  de- 
grees of  fineness,  and  thus  to  i-emovo  the  coarser  bran. 
The  products  have  different  names  in  different  places, 
and  have  also  diffiucnt  values ;  but  generally  a  hundred 
pounds  of  wheat  will  yit-ld  from  78  to  80  parts  of 
good  serviceable  flour.  The  other  products  are  about 
2  parts  of  speckn,  or  lails,  or  iippings  ;  from  2  to  3  parts 

sharps;  about  3  oi  fne  pollard ;  from  3  5  to  6  oi  coame 
pollard  ;  and  from  4  to  10  of  bran.  The  relative  whole- 
sale values  of  these  are  about  as  follows : — 
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Vegetable  Foods. 

lbs. 
per  bushel. 

Price  per 
buslicl. 

Price  per 
20  lbs. 

s.  d. 

s.  d. 

00 

lU  0 

3  7 

oeconds  ditto    . , , , 

66 

7  9 

2  9 

26 

2  0 

1  G 

Fine  pollards  .... 

18 

1  0 

1  1 

14 

0  10 

1  2 

12 

0  9 

1  3 

Seconds  flour  is  practically  the  best  for  domestic  use ; 
and  of  this  there  should  be  at  least  80  per  cent,  obtained 
from  the  grain.  Attempts  have  often  been  made  to 
increase  the  produce ;  for  as  the  bran  contains  a  good 
deal  of  nitrogenous  mattei",  and  is,  moreover,  rich  in  fat 
and  saline  substances,  it  has  been  thought  wasteful  to 
remove  it ;  but  the  experimental  researches  of  Poggiale, 
the  learned  professor  at  Val-de-Grace,  have  shown  that 
at  least  50  per  cent,  of  the  bran  is  perfectly  indigestible, 
and  may  be  passed  successively  through  the  bodies  of 
four  or  five  animals  without  undergoing  change.  It, 
moreover,  acts  as  an  irritant ;  and,  by  hurrying  the  food 
through  the  alimentary  canal,  is  very  likely  to  cause  waste. 
Those  who  labour  hard,  as  railway  navigators,  invariably 
choose  the  whitest  bread  for  food,  believing  that  it  is  not 
only  more  digestible,  but  it  is  stronger,  and  will  enable 
them  to  do  more  work.  "Without  doubt,  however,  there 
is  room  for  improvement  in  the  treatment  of  flour,  and 
in  the  complete  utilization  of  its  several  constituents. 
M.  Mege  Mouries  has  invented  a  process  whereby  the 
outer  skin  only  of  the  wheat  may  be  removed,  and  from 
86  to  88  per  cent,  of  flour  realised.  The  process  was 
examined  in  1857,  and  reported  very  favourably  of  bj' 
Dumas,  Pelouze,  Payen,  PeUgot,  and  Chevreul,  but  I  am 
not  aware  that  it  has  come  into  use. 

M.  Mege  Mouries  also  directed  attention  to  the  fact  that 
the  bran  contains  a  portion  of  very  soluble  nitrogenous 
matter,  cerealine,  which  is  of  the  nature  of  diastase,  and 
has  the  property  of  dissolving  starch.  This,  no  doubt, 
might  be  utilized  by  treating  bran  with  warm  water,  and 
then  using  the  water  in  the  manufacture  of  bread. 

The  nutritive  value  of  wheat  is  shown  in  Tables  No.  3 
and  No.  4  ;  and  although  the  average  amount  of  gluten 
is  there  set  down  at  about  11  per  cent.,  it  ranges  from  8 
to  16  per  cent. — the  largest  quantity  being  found  in  the 
wheaten  floiu-  of  India,  Egypt,  South  America,  and  the 
South  of  Europe. 

It  appears,  too,  that  the  quantity  of  gluten,  as  repre- 
sented by  nitrogen,  increases  with  the  coarseness  of  the 
flour,  and  so,  also,  does  the  amount  of  mineral  matter. 

Table  V. 

Percentage  amounts  of  Nitrogen  and  Mineral  Matter  in  the 
diferent  Froducts  of  the  Mill : — 

Minernl 
Nitrogen.  matter. 

Fine  flour    1'70    ..  0-71 

Tails    1-86    ..    0  99 

Fine  sharps    2-21    ..  1'8» 

Coarse  sharps    2-58    . .    3 -BO 

Fine  pollard    2  44    . .  6-50 

Coarse  pollard    2-42    . .  C'60 

Bran   2-39    ..  7'00 

Average  in  whole  grain  ....    r82    ..  1'62 

The  starch  and  sugar  amount  to  about  70'5  per  cent, 
and  the  fat  to  1-7  ;  so  that  the  carbonaceous  is  to  the 
nitrogenous  as  67  to  1,  which  is  a  good  proportion. 
Other  facts  relating  to  its  nutritive  value  are  shown  in 
Table  No.  4. 

The  tests  for  a  good  flour  are  its  sweetness  and  freedom 
from  acidity  or  musty  flavour  ;  and  its  nutritive  value,  as 
far  as  gluten  is  concerned,  is  estimated  by  the  process  of 
Beccaria,  who  discovered  gluten  in  wheat  more  than  a 
century  ago.    A  given  weight  of  flour  (say  600  grains)  is 


made  into  a  stiff  dougli,  and  is  carefully  washed  by  ten- 
der  manipulation  under  a  small  stream  of  water.  The 
gluten  remains,  and  when  baked  it  expands  into  a  clean- 
looking  ball,  wbich  should  weigh,  when  thoroughly  dried, 
about  54  grains. 

Of  all  the  preparations  of  flour,  bread  is  the  most  im- 
portant. I  shall  hereafter  describe  the  process  of  making 
it,  but  I  may  hero  remark  that  it  should  not  contain 
more  than  from  36  to  38  per  cent,  of  water,  and  the  other 
constituents,  excepting  salt,  should  be  the  same  as  of 
good  flour. 

In  practice,  100  lbs.  of  flour  will  make  from  133  to  137 
lbs.  of  broad,  a  good  average  being  134 ;  so  that  a  sack 
of  flour  of  286  lbs.  should  yield  95  foui-pound  loaves. 
The  art  of  the  baker,  however,  is  to  increase  this  quantity, 
and  he  does  it  by  hardening  tlie  gluten  through  the 
agency  of  a  little  alum,  or  by  means  of  a  gummy  mess  of 
boiled  rice,  three  or  four  pounds  of  which  will,  when 
boiled  for  two  or  three  hom-s  in  as  many  gallons  of  water, 
make  a  sack  of  flour  yield  100  four-pound  loaves.  But 
the  bread  is  dropsical,  and  gets  soft  and  sodden  at  the 
base  where  it  stands.  A  good  loaf  should  have  the 
following  characters : — 

Kindness  of  structure— that  is,  not  chaffy,  or  flaky,  or : 

crummy,  or  sodden ;  and 
Sweetness  to  the  palate  and  to  the  smell. 

"Wheaten  bread  is  best  eaten  on  the  day  after  it  is  baked, 
for  new  bread  is  difficult  of  mastication,  and  still  more  ■ 
difficult  of  digestion,  because  of  its  gummy  nature. 
"When  it  becomes  stale  it  does  not  reaUy  get  much 
dryer,  but  it  undergoes  a  molecular  change,  which  may 
be  restored  by  heating  the  bread:  in  a  closed  vessel  to  ar. 
temperature  of  212°. 

"Wheaten  bread  is  preferred  to  all  other  varieties  of : 
bread,  because  of  its  sweetness,  and  because  it  may  be 
eaten  alone.  The  nutritive  constituents  of  it  are  in  the  ^ 
same  proportion  as  in  wheat — namely,  as  1  to  6-5,  and  a 
little  more  than  two  pounds  of  bread  will  supply  the 
requirements  of  the  system ;  although,  as  I  shall  here- 
after explain,  it  cannot  be  used  alone  without  loss  ot 
health  and  strength. 

Barley-meal  is  the  chief  food  of  a  large  number  of  peo-j 
pie  in  the  North  of  Europe  and  in  the  South  of  Englai 
where  the  laboui-er  is  partly  paid  his  wages  in  meal 
grain.  It  is  also  used  in  Wales  and  Scotland,  espeeia 
in  winter  time,  when  wheaten  bread  is  dear;  and  to  somi 
extent  in  Ireland.  It  is  employed  by  about  ninety  pei 
cent,  of  the  outdoor  labouring  population  of  England.ij 
At  the  time  of  Charles  I.  (in  1626),  according  tc. 
M'Culloch,  it  was  the  usual  food  of  the  ordinary  sorto: 
people ;  and  as  late  as  the  middle  of  the  last  century 
hardly  anv  wheat  was  used  in  the  northern  counties  o: 
England,  "in  Cumberland  the  principal  families  usee 
only  a  small  quantity  about  Christmas-time ;  and  the 
crust  of  the  everlasting  goose-pie,  which  adorned  th( 
table  of  every  country  family,  was  invariably  made  o 
barley-meal.  ■,     ,  ,  j 

The  grain  is  almost  always  gi-ound  whole,  and  tnr 
farina  has  much  resemblance  to  wheaten  flour ;  but  thr, 
amount  of  gluten  is  very  different,  in  fact,  the  nitrogonou: 
matter,  which  amounts  to  about  six  per  cent.,  is  chioflt 
in  the  form  of  albumen,  hence,  the  bread  is  heavy  ant 
compact,  for  albumen  wiU  not  vesiculate  or  sponge  hb 
gluten.    The  common  way  of  making  it  into  bread,  isb; 
mixing  it  with  an  equal  proportion  of  wheatrn  flour  :  am 
sometimes  it  is  niLxed  with  oatmeal  and  rye-mcal,  .ini 
baked  into  cakes.    But  the  best  way  of  using  it  is  i;;  ih 
fonn  of  thick  gruel  or  stirabout,  which  is  made  by  stiiiin,' 
the  meal  into  boiling  water.  _ 

Pearl  Barkij  and  Scotch  Barlctf  are  the  gram  deprive; 
of  its  husk,  and  rounded  by  attrition.  The  former  i 
more  carefully  prepared  than  the  latter,  but  both  ai 
used  to  give  consistence  to  broth.  ,  .  •  r  • 

The  nutritive  value  of  bai-lev  meal  is  somewhat  infeno 
to  that  of  wheaten  flour,  but  as  the  meal  is  cheaper  the; 
flour,  it  is  more  economical  to  use  it ;  in  fact,  it  is  almos 
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ie  cheapest  article  of  diet,  as  may  be  seen  by  reference 
Table  No.  4. 

Oatmeal  and  rj-e-bread  were  once  the  chief  diet  of  the 
jrvants  of  the  wealthy,  and  even  now  the  former  is  used 
y  90  per  cent,  of  the  ag-ricultural  labourers  of  England, 
nd  by  a  still  larger  proportion  of  the  Scotch.  The  grain 
I  very  rich  in  gluton  and  fat,  and  it  contains  a  good 
uantity  of  susrar  and  starch,  the  microscopic  form  of 
rhich  is  remarkable.  The  Scotch  meal  is  always  prc- 
jrable  to  the  English,  on  account  of  its  liighcr  nutritive 
ower.  It  is  prepared  hy  grinding  the  kiln-di'iod  grains, 
reviously  deprived  of  theii-  skins.  The  Scotch  grind  it 
ither  coarsely  as  compared  with  the  practice  in  England. 
Oatmeal  is  not  nearly  so  white  as  wheaten  flour,  and 
i  taste  is  peculiar,  being  at  first  sweet,  then  rough  and 
itter.  Like  barley-meal,  it  cannot  bo  vesiculated  into 
read,  but  it  makes  good  cakes,  and  these  may  be  either 
avened,  as  is  the  custom  in  Yorkshire,  or  unleavened, 
1  in  Scotland. 

The  common  method  of  cooking  it,  however,  is  by 
irring  it  into  boiling  water  until  it  has  the  consistence 
'  hasty  pudding,  and  in  this  manner  porridcje  is  made ; 
ut  if  it  be  afterwards  boiled  for  a  short  time  it  makes 
cotch  brose.  In  Ireland  it  is  mixed  with  Indian  meal, 
ad  then  stin-ed  into  boiling  water,  thus  making  the 
lixtiu-o  called  stirabout. 

The  decorticated  grain  constitutes  i/riln  or  groats,  and 
hen  these  are  crushed  or  bruised  they  go  by  the  name 
'  Emden  gront.%  The  sole  use  of  them  is  for  making 
ruel,  a  drink  that  seems  to  have  been  a  favomite  with 
ir  forefathers ;  for  in  the  London  Gazette,  for  Friday, 
ngust  13,  169.5,  there  is  an  advertisement  to  the  effect 
lat  water-gruel  was  always  ready  at  the  Marine 
offee-house,  in  Birchin-lane,  Cornhill,  every  morning 
cm  six  to  eleven  o'clock ;  and,  it  added,  that  as  much 
I  from  four  to  five  gallons  of  it  were  consumed  there 
*uly. 

'he  husks  of  the  grains  are  sold  in  Scotland  under 
le  name  of  seed.'!,  anrt  these,  when  steeped  in  water  for 
few  days,  until  they  become  a  little  sour,  like  stale 
rewers'  grains,  and  then  squeezed  out,  produce  a  liquid 
hich,  when  boiled  down  to  the  consistence  of  gruel, 
akes  the  food  cviWoA flummerg  or  sowaim  in  Scotland,  and 
Kan  in  South  Wales.  If  it  be  boiled  still  more,  luitU 
becomes  as  thick  as  jelly,  it  forms  bndriim,  or  brwchaii 
I  ifc  IS  nanied  in  Wales.  Oatmeal  is,  no  doubt,  rather 
ird  of  digestion,  and  causes  iiTitation  of  the  bowels, 
here  is  a  notion  also  that  it  produces  heat  and  irritation 
^the  skin;  and  formerly,  when  sufficient  care  was  not 
ken  to  remove  the  husk  from  the  grain  before  it  was 
_ound,  it  was  not  an  uncommon  occuiTence  to  find 
Iculi  or  concretions  of  phosphate  of  lime,  mixed  with 
e  silky  bnstles  of  the  grain,  in  the  alimentaiy  canal. 
»mewhat  similar  concretions  are  found  at  the  present 
ne  in  the  bowels  of  horses  that  food  too  freely  on  bran 
CTains.  The  nutritive  value  of  oatmeal  is  shown  in 
ibles  No.  p  and  No.  4,  and  it  will  be  noticed  that 
;hough  It  IS,  weight  for  weight,  more  nutritive  than 
leaten  tloiu-,  yet,  considering  its  price,  it  is  not  so 
onomical. 

Rye  meal  is  tlio  chief  food  of  northern  nations,  and 
IS  once  a  common  article  of  diet  with  ourselves  It 
^  dark-coloured  and  sour-tasting  bread  of  the 
)rth  of  Europe.    In  this  country  it  is  rarely  oaten 
mo,  but  IS  mixed  with  about  twice  its  bulk  of  wheaton 
forming  what  in  many  places  is  caUcd  masliu,  and 
hen  made  mto  bread.    The  nutritive  power  of  ryc- 

fhe  nitrll''^'  ^^'J."^"*  °[  •'^"'1  Pi-oportion 
the  nitrogenous  to  the  carbonaceous  constituents  is 

Make  or  Indim,  Corn  is  one  of  the  most  extensively 
3d  gi-ains  in  the  world.  It  enters  largely  into  the  food 
?h  of  IWo^       America,  Italy,  cUca,  Spain.  tS 
ffn^Jnl  -    r°'  'i'^'^*^"  Banubian  Principalities.  Since 

vour  18  harsh  and  peculiar,  and  nothing  but  a  scarcity 


of  more  agi-eeable  food  reconciles  people  to  its  use.  The 
young  grain  called  cob,  is,  however,  more  palatable,  and 
forms,  when  boiled  in  milk,  an  American  luxury,  which 
takes  the  place  of  green  peas. 

The  farina  is  peculiar  when  examined  under  the 
microscope,  and  will  thus  servo  to  recognise  it. 

Although  the  meal  is  rich  in  nitrogenous  matter  and 
fat,  it  does  not  make  good  bread.  It  is,  therefore,  either 
cooked  by  baking  it  into  cakes,  or  by  stirring  it  into 
boiling  water,  or  boiling  milk,  as  in  the  case  of  oatmeal, 
and  thus  malring  a  sort  of  hasty-pudding,  or  thick 
ponidge.  This  is  the  method  of  using  it  in  Ireland,  and 
it  is  flavoured  with  salt,  or  butter,  or  treacle.  The 
favourite  mess'  called  corn-lob  by  the  Creoles  of  British 
Honduras,  is  prepared  with  milk  in  the  same  way. 
Indian  meal  mixed  with  maple  sugar,  and  baked  into 
cakes,  formed,  at  one  time,  the  chief  article  of  diet  of  the 
almost  extinct  Delaware  Indians. 

When  deprived  of  its  gluten,  and  harsh  flavoiu-,  by 
means  of  a  weak  solution  of  caustic  soda,  and  then  dried, 
it  forms  the  expensive  food  called  Oswego  or  corn  flour, 
which  is  now  largely  used  for  puddings. 

Lastly,  it  is  often  mixed  -with  wheaten-floui*  and  baked 
into  bread,  but  its  harsh  taste  is  never  completely  covered. 

The_  grain  is  said  to  cause  disease  when  eaten  for  a 
long  time,  and  without  other  meal — the  symptoms  being 
a  scaly  eruption  upon  the  hands,  great  prostration  of  the 
■^-ital  powers,  and  death  after  a  year  or  so,  with  extreme 
emaciation.  These  effects  have  been  frequently  observed 
among  the  peasants  of  Italy,  who  use  the  meal  as  their 
chief  food,  but  I  am  not  aware  of  any  such  effects  having 
been  seen  in  Ireland,  where  it  is  often  the  only  article  of 
diet. 

The  nutritive  power  of  Indian  meal  is  very  high,  and, 
considering  its  price,  it  is  almost,  if  not  altogether,  the 
cheapest  food  for  the  poor.  Calculated  according  to  the 
physiological  wants  of  the  sj-stem,  a  week's  diet  for  an 
adult  will  only  cost  about  lOJd.,  and  excepting  split- 
peas,  which  are  of  doubtful  digestibility,  there  is  nothing 
approaching  it  for  economy. 

Mice  is  the  principal  food  of  eastern  and  southern 
nations.  It  is  extensively  cultivated  in  India,  China, 
South  America,  and  the  southern  countries  of  Eui-ope  ; 
and  it  gives  nourishment  to  not  less  than  a  hundred 
millions  of  persons.  In  this  countrj--,  however,  it  is 
rarely  employed,  except  as  an  adjunct  to  other  foods. 
Now  and  then,  in  times  of  scarcity,  it  is  used  in  the 
place  of  potatoes.  Perhaps  50  per  cent,  of  oui-  labouring 
classes  use  it  in  this  manner.  It  is  imported  into  this 
country  in  a  decorticated  or  cleaned  condition,  but  when 
it  has  the  husk  upon  it,  it  is  called  imddg.  The  kinds 
which  are  most  esteemed  in  this  country  are  Carolina 
and  Patna  ;  but  according  to  Dr.  Watson,  tliere  are 
many_  Indian  varieties  which  arc  nearly  equal  to  the 
American.  The  proportion  of  gluten  in  it  is  only  about 
^'^^  ^^'''^y  '^'^cecds  7.  It  is,  in  fact,  one 
ot  the  least  nitrogenous  of  all  the  cereals,  and  cannot  be 
made  into  bread,  unless  it  is  mixed  with  wheaten-flour, 
as  IS  the  custom  in  Paris,  in  making  the  best  white 
bread.  _  The  proportion  of  nitrogenous  to  carbonaceous 
matter  IS  as  I  to  127,  or  ncariy  twice  tlie  amount  in 
wncat.  It  IS,  therefore,  a  good  adjunct  to  highly  plastic 
ioods  as  ox-livcr,  poultry,  veal,  and  fish  ;  with  all  of 
wHich  it  goes  well,  especially  in  the  savoury  form  of 
currij.  Boiled  with  milk  also,  and  dressed  with  egg,  as 
ncc  pudding,  it  forms  a  substantial  meal ;  but  in  no 
country  is  it  eaten  alone. 

The  Millets,  called  also  Bhurra  or  Ithoora,  are  another 
kind  of  grain,  and  arc  derived  from  many  species  of 
plants,  as  sorghum,  pcnicellaria,  panicum,  &c.    Like  rice, 
they  are  extensively  cultivated  in  India.  Eg3T,t,  and  the 
'PK^  ^^^J        important  articles  of 

met.  I  hey  are  a  httle  more  nutritious  than  rice :  for 
they  contain,  on  an  average,  about  9  per  cent,  of  nitro- 
genous matter,  with  74  of  starch  and  sugar,  2-G  of  fat, 
and  2-3  ot  nunoral  matter.  Wo  have  no  experience  of 
their  nutntivo  properties  in  this  country,  except  in  feed- 
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ing  birds ;  but  in  India  the  grains  are  ground  whole  and 
made  into  bread. 

The  last  of  the  grains  of  any  importance  is  Quinoa,  a 
'species  of  chenopodium.  It  is  hardly  known  in  this 
country,  although  it  is  extensively  cultivated  and  con- 
Mumed  on  the  high  table-lands  of  Chili  and  Peru.  Mr. 
Johnston  has  described  it,  and  ho  says  there  are  two 
varieties  of  it — the  sweet  and  bitter — ^both  of  which  grow 
at  an  elevation  of  13,000  feet  above  the  level  of  the  sea, 
where  barley  and  rye  refuse  to  ripen.  It  is  very  nutri- 
tious, and  approaches  oatmeal  in  its  chemical  composi- 
tion, the  amount  of  gluten  being  about  19  per  cent.,  the 
st.arch  and  sugar  60  per  cent.,  and  the  fat  5. 

Th  next  class  of  farinaceous  foods  ar6  the  pulses,  as 
peas,  eans,  and  lentils  of  this  country,  and  the  dholls  and 
fframs  of  India.  They  are  grown  and  eaten  in  all  parts 
o£  the  world,  and  are  everywhere  regarded  as  very  nutri- 
tious when  they  can  be  digested.  Nothing,  however, 
but  the  most  prolonged  cooking  vriU.  serve  to  help  in  this 
particular.  As  will  be  seen  by  reference  to  the  tables, 
where  the  composition  of  peas,  the  type  of  all  of  them, 
•is  given,  they  are  rich  in  nitrogenous  matter,  for  peas 
and  beans  contain  about  23  per  cent.,  and  lentils  about 
25  ;  but  the  carbonaceous  constituents  amount  to  only 
59  per  cent.,  or  1  to  2 J.  They  are  therefore,  when 
eaten,  invariably  associated  with  fat.  In  India,  the 
favourite  pea  {cajanus  Indicm)  is  rubbed  with  oil  before 
it  is  cooked.  _  In  Yucatan,  and  throughout  the  whole  of 
Central  America,  where  black  beans,  called  frijoles,  are 
extensively  used  as  food,  they  are  well  boiled  an  water, 
and  eaten  with  pepper,  salt,  and  pork.  In  this  country, 
butter  with  peas,  and  fat  bacon  with  beans,  are  in- 
separable companions.  Lastly,  revalenta  or  ground 
lentils  with  cocoa,  which  contains  over  50  per  cent,  of  fat, 
are  mixed  in  a  well-known  fancy  preparation.  The  nitro- 
genous matter  of  the  pulses  is  not  of  the  nature  of  gluten, 
but  is  more  like  casein,  or  the  cheesy  matter  of  milk,  and 
it  was  named  by  Braconnot,  its  discoverer,  Zeffumine. 

Other  farinaceous  foods,  of  little  importance  to  us,  are 
the  meal  of  the  edible  chcsmit,  which  is  largely  used  by 
the  peasants  of  Lombardy ;  the  Manioc  and  Lotsa  meal, 
which.  Dr.  Livingstone  says,  are  the  chief  vegetable 
foods  of  the  natives  of  some  parts  of  South  Africa ;  per- 
haps, also,  the  horsc-chesmit  and  the  acorn  might  be  added 
to  the  list,  for  there  is  hope  of  their  being  easily  freed 
from  the  bitter  principle  which  now  renders  them  useless. 

And  last  of  this  class  of  foods  are  the  starches  and 
arrow-roots,  which  are  largely  imported  or  prepared  in 
this  countrj'.  They  are  Bermuda,  Jamaica,  or  West 
Indian  arroio-roots,  from  maranta  arundinacea ;  East 
Indian  arrowroot,  from  various  species  of  curcuma ;  Tous- 
les-mois,  from  canna;  Brazilian  arrowroot,  iiomjatropha 
manihot,  which,  when  dried  and  partially  cooked  on  hot 
plates,  makes  tapioca;  and  which,  when  baked  in  its 
whole  condition,  forms  cassava  bread  ;  sago  and  sago-meal, 
from  the  fruit  of  various  species  of  sagus  ;  Tahiti  arrow- 
root, from  a  tacca ;  Portland  arrowroot,  from  the  tubers 
of  an  arum  ;  and  English  arrowroot  from  potatoes.  All 
these  are  obtained  in  the  same  way — namely,  by  crush- 
ing, or  bruising,  or  rasping  the  root  or  other  substance 
containing  them,  and  after  diffusing  through  water, 
allowing  the  starch  or  ffcculoid  matter  to  deposit  ;  it  is 
then  collected  on  a  cloth  and  dried.  In  this  country, 
Btarches  are  obtained  by  soaking  the  grain  in  an  alkaline 
liquor,  which  dissolves  the  gluten,  and  then  ciushing 
between  mills,  straining  to  keep  back  the  husk  and 
cellulose,  and  then  washing  with  water,  and  nllo'wing 
the  starch  to  subside.  By  this  method  of  manufacture  a 
quantity  of  gluten  is  obtained,  which  can  be  set  free 
from  the  alkali  by  an  acid,  and  collected  for  food. 

All  the  starches  and  arrowroots  are  Icnown  by  their 
microscopic  characters;  and  althouprh  they  have  the 
same  chemical  composition  and  nutritive  value,  yet  they 
aje  very  different  in  their  digestibility,  for  the  true  an-ow- 
roots  of  the  West  Indies,  as  Bermuda  and  Jamaica,  will 
often  remain  on  the  stomach  of  an  invalid  when  the 
others  will  be  rejected. 
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They  contain  no  nitrogen,  or  but  a  trace  of  it,  and  . 
therefore  have  no  nitrogenous  value,  but  they  are  useful ' 
for  their  carbonaceous  properties ;  and  they  are  best 
cooked  by  stirring  them  into  boiling  water  or  boiling 
milk,  and  then  simmering  for  a  minute  or  so. 

The  next  class  of  vegetable  foods  are  those  which . 
contain  much  water,  and  which  may  be  called  succu-  ■ 
lent  vegetable  foods,  of  which  the  potato  ia  the  most  im- 
portant. 

Brought  to  us  from  America,  in  the  seventeenth  cen-  • 
tury,  as  a  rarity,  by  Sir  "Walter  Raleigh,  it  has  gra- 
dually become  an  almost  universal  article  of  diet ;  i 
its  advantages  are  so  numerous  that  it  will  ever  be  n 
favourite  food.     It  is,  for  example,  easily  cultivated, 
easily  kept,  easily  cooked,  and  easily  digested;  besid'  - 
which  it  requires  but  little  flavouring  matter,  and  ne\ 
wearies  the  palate.    It  is  therefore  used  in  times  oi 
plenty  by  all  classes  of  persons,  and  is  often  eaten  in 
quantities  that  approach  very  nearly  to  the  rice  allow..| 
ance  of  a  hungry  Hindoo.    "  In  Ireland,"  says  Dr.  Ei 
ward  Smith,  "  when  the  season  arrives  and  potatoes  t  ' 
plentiful,  as  much  as  S^bs.  are  consumed  three  times 
a  day  by  an  adult.    This,  indeed,  is  the  regular  allow! 
ance,  and  an  Irishman  finds  no  difficulty  in  consuming  his.' 
rations  of  lO^lbs.  of  potatoes  daily."  In  England,  the  farm 
labourer  consumes,  on  an  average,  hardly  as  much  in  a 
week.    In  Anglesea,  however,  potatoes  are  eaten  twice 
a  day,  and  the  consumption  is  about  16jlbs.  per  adult 
weekly ;  and  in  Scotland  the  average  allowance  is  ISlbs.i 
per  head  weekly. 

The  nutritive  value  of  the  potato  is  not  great,  for,  ia-^ 
the  first  place,  it  contains  only  about  25  per  cent,  off 
solid  matter,  and  of  this  hardly  2'1  is  nitrogenous.  Po- 
tatoes are  also  deficient  of  fat,  and  therefore  they  require: 
admixture  with  nourishing  materials.  They  go  well^ 
with  meat  and  fish,  and  are  considerably  helped  with  a« 
little  dripping  or  butter ;  but  the  great  adjunct  is  milk^ 
In  Ireland,  potatoes  and  buttermilk  are  the  principal 
diet,  even  in  times  of  plenty.  1 

Considering  the  cheapness  of  potatoes,  they  are  a  mosH 
economical  food.    At  the  price  of  a  halfpenny  a  pound " 
as  set  down  in  table  No.  4,  it  costs  but  two  shillings  am 
threepence  a  week  to  provide  the  carbon  and  nitrogi 
required  by  an  adult ;  but  when  potatoes  are  cultivated 
upon  cottage  ground,  by  wife  and  children,  as  is  thi 
practice  almost  everywhere,  as  much  as  seven  poundr 
can  be  easily  obtained  for  a  penny,  and  then  the  weeklj; 
diet  would  be  rather  less  than  eight-pence.  At 
price  no  vegetable  food  can  compete  with  it. 

Potatoes  are  best  cooked  in  their  skins,  for  the  wastci 
is  then  only  about  three  per  cent.,  or  half  an  ounce  in  i 
pound ;  whereas,  if  they  are  peeled  first,  it  is  not  lea 
than  14  per  cent.,  or  from  two  to  three  ounces  in  a  pound 
The  mealy  varieties  are  more  digestible  than  the  clost- 
and  waxy  ;  in  fact,  when  they  are  in  this  state,  as  is  th' 
case  with  new  potatoes,  and  potatoes  late  in  the  season'  '■■ 
which  have  begun  to  grow,  they  are  best  cooked  b; 
stewing  them. 

All  succulent  vegetables  are  endowed  with  anti 
scorbutic  powei-s,  but  potatoes  are  especially  renowne< 
for  this  property.  As  far  back  as  the  year  1781,  Si 
Gilbert  Blane,  "in  his  work  on  the  "Diseases  of  th: 
Fleet,"  alluded  to  the  beneficial  action  of  the  potato  r. 
scurvj',  and  from  that  time  to  the  present,  its  salutar 
powers  have  been  repeatedly  observed.  The  late  Di'i 
Baly  remarked,  in  his  inquiries  into  the  diseases  t 
prisoners,  that  wherever  potatoes  were  used  scurvy  ws 
unknown  ;  and  it  is  the  almost  universal  practice  now  t  ■  ^■ 
carrj-  potntoes,  fresh  or  preserved,  in  all  ocean- goin 
vessels,  with  the  view  of  preventing  scurvy. 

Other  succulent  vegetables  in  common  use,  as  1rr---h! 
parsnips,  carrots,  artichokes,  onions,  lech,  caulr'  "■ 
cabbages,  and  greens,  have,  among  themselves,  nearl  y  th 
same  nutritive  value,  but  they  arc  all  much  less  nutritiot 
(han  the  potato,  as  will  be  seen  by  reference  to  the  Tab! 
No.  3  ;  in  fact,  they  do  not  contain  more  than  from  9  f 
17  per  cent,  of  solid  matter,  and  of  this  only  about  1* 
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i3  nitrogenoias.  They  are  chiefly  valuable  for  their  anti- 
jcorbutie  properties,  and  for  their  quality  of  flavouring 
insipid  food,  and  diluting  strong  ones. 

Banana  and  bread-fruit  are  also  valuable  esculent 
Poods,  and  are  largely  used  in  the  tropics.    The  former 
lontains  about  27  per  cent,  of  solid  matter,  of  nearly  the 
iame  nutritive  value  as  rice.    About  6^  lbs.  of  the  fresh 
Tuit,  or  2  lbs.  of  the  dry  meal,  with  a  quarter  of  a  pound 
)f  salt  meat  or  fish,  is  a  common  allowance  for  a  labourer. 
-  The  bread-fruit  is  largely  eaten  by  the  natives  of  the 
?;>  'ndian  Archipelago,  and  of  the  Islands  of  the  South 
^•3  Sea.    There  are  several  varieties  of  it  which  come  into 
M  leason  at  different  times.    It  is  very  juicy,  containing 
■'■i  ibout  80  per  cent,  of  water,  and  is  generally  gathered 
)efore  it  is  ripe,  when  the  starch  is  in  a  mealy  condition, 
ind  has  not  undergone  change  into  sugar.    The  fresh 
:  i-uit  is  cooked,  by  peeling  it,  wi-apping  it  in  leaves,  and 
s  s  taking  it  between  hot  stones.    It  then  tastes  like  sweet 
U  (read ;  but  much  of  the  ripe  fruit  is  preserved  by  peeling 
El  t,  cutting  it  into  slices,  and  packing  it  very  closely  in 
ijj  lits  in  the  ground,  made  water-light,  and  lined  with 
lanana  leaves.    After  a  while  it  undergoes  a  sort  of 
..»  ermentation,  or,  as  we  should  call  it  from  the  smell, 
li  lutrefaction,  and  the  fruit  settles  into  a  mass,  of  the  con- 
fii^stence  of  soft  cheese.    When  it  is  required  for  use,  it 
well  kneaded,  wrapped  in  leaves,  and  baked,  like  the 
resh  fruit,  between  hot  stones. 
Eipe  fruits,  as  apples,  pears,  peaches,  pine-apples,  oranges, 
;c.,  are  not  of  much  nutritive  value,  for  they  rarely  con- 
ain  above  13  per  cent,  of  solid  matter,  and" this  is  of  no 
lore  value  than  so  much  rice,  but  they  have  agreeable 
avours,  and  serve  the  purpose  of  anti-scorbutic  drinks 
Mai    e  A-lgce. — Everywhere  along  our  coasts,  there  is 
bnndance  of  comparatively  nutritious  food,  which  may, 
jj  y  a  little  management,  be  made  palatable.    I  allude  to 
.J  \a  sea-weeds;  and  this  Society  has  distinguished  itself 
jl3  y  its  efforts  to  utilize  this  stock  of  now  almost  profitless 
)od.    Judging  from  the  analysis  of  Dr.  Davy  and  Dr. 
-pjohn,  of  Dublin,  it  would  seem  that  when  in  a 
loderately  dry  condition  sea-weeds  contain  from  18  to 
6  per  cent,  of  water ;  and  that  the  nitrogenous  con- 
tituents  amount  to  from  9J  to  16  per  cent.,  while  the 
tarchy  matter  and  sugar  average  about  66  per  cent, 
^ese  results  place  sea-weeds  among  the  most  nutritrious 
f  vegetable  substances  ;  in  fact  they  are  richer  in  nitro- 
•enous  matter  than  oatmeal  or  Indian  corn. 

The  varieties  of  sea- weed  at  present  used  are  the 
jJlowing : — 

Porphyra  laciniata  and  vulgaris,  called  laver  in  England 
'oke  in  Ireland,  and  slouk  in  Scotland.  ' 
Chondrus  crispus,  called  carrageen  or  Irish  moss,  and  also 
earl-moss. 

Zaminaria  digitata,  known  as  sen  girdle  in  England 
mgle  in  Scotland,  and  rcd-ivare  in  the  Ork-neys ;  and 
mtnaria  saccharina  alaria  esculenta  or  bladder-lock,  called 
ISO  hen-ware  and  honeg-ware  by  the  Scotch. 

Ulva  latissima  or  green  laver.— Jihodomenia  palmata,  or 
■<C«e  of  Scotland.— These,  with  many  others,  are  eaten 
y  the  coast  inhabitants  of  this  country  and  the 
ontment.  _  In  some  parts  of  Scotland  and  Ireland  thov 
hrm  a  considerable  portion  of  the  diet  of  the  poor 
io  prepare  them  for  food,  they  should  first  bo  steeped 
I  water  to  remove  saline  matter  ;  and  in  some  cases  a 
ttle  carbonate  of  soda  added  to  the  water  will  remove 
le  bitterness.  They  are  then  stowed  in  water  or  milk 
itil  they  are  tender  and  mucilaginous;  and  they  nro 
)st  flavoured  with  pepper  and  vinegar.  Under  the 
^don  ^"■^^^^  ^'^^'^  o°ce  a  liucury  in 

Ab  to  the  last  of  the  vegetable  foods-namely,  the 
2\  ^^^^  ■'^^it  kittle  to  say";  for 

fev  £n         '^v  "°  ^'Shly  nutritiou;,  vet 

-Mt  of  ?!,  ^'^"""^  ^'^  important  article  of  diet. 

'^ll  ^''^  employed  at  the  present  time  as  fla- 
oTfn^r.  /ri^  ''  ""^t t^^^"  the  common  mush- 
'T  turkeys  and  the  hvers  of  geese  (FAtedefoUgrm). 


Sugar  and  Treacle. — Both  of  these  are  very  generally 
consumed  on  account  of  their  flavoui-ing  and  fattening 
qualities  Dr.  Edward  Smith  found  that  98  per  cent,  of 
indoor  operatives  partook  of  sugar,  to  the  extent  of  Ih 
ozs.  per  adult,  week!}'.  96  per  cent,  of  Scotch  labourers 
use  it,  and  80  per  cent,  of  Irish.  In  Wales,  also,  it  is 
commonly  used  to  an  average  extent  of  6  ozs.  per  adult 
weekly ;  but  there  is  a  marked  difference  in  the  rate  of 
consumption  in  the  northern  and  southern  portions  of 
the  country.  In  North  Wales,  for  example,  the  average 
amount  per  head  is  ll;J:0zs. ;  whereas,  in  South  Wales 
it  is  only  3  ozs.    The  principle  use  of  it  is  to  sweeten  tea. 

Treacle  has  more  flavour  than  sugar,  and  it  is  also 
cheaper.  It  is,  therefore,  more  largely  employed  ;  and 
that  description  of  it  properly  called,  mollasses,  which 
is  the  draining  from  the  raw  or  unrefined  sugar— treacle 
being  the  drainings  from  refined  sugar, — is  preferred  on 
accountofitsstronger  flavour,  and  is  most  usually  sold  for 
treacle.  They  go  well  with  all  descriptions  of  fari- 
naceous food,  as  porridge,  pudding,  dumpling  and  bie  id- 
Sugar  contains  from  4  to  10  per  cent,  of  moisture, 
and  treacle  about  23.  The  rest  is  carbonaceous  matter, 
without  nitrogen.  They  are,  therefore,  .heat-producing 
and  fattening] agents,  and  their  power,  in  these  resp>^ct3, 
is  about  the  same  as  with  starch.  Wliether  thuy  can 
produce  disease  when  used  in  excess  is  a  matter  of  doubt; 
but  Dr.  Richardson  declares  that  they  cause  blindness 
by  creating  opacity  of  the  lens  (caiaractj. 

Animal  Foods. — First  on  the  list  of  these  is  milk,  a 
liquid  which  contains  all  the  elements  of  food  required 
by  the  very  young,  and  is  therefore  regarded  as  the  type 
or  standard  of  food. 

In  some  countries,  as  Switzerland,  it  is  the  chief  diet 
of  the  peasantr}' ;  and  everywhere,  if  easily  obtained, 
it  is  largely  consumed.  76  per  cent,  of  the  labouring 
classes  of  England  make  use  of  it ;  83  per  cent,  take  it 
as  butter-milk ;  and  53  per  cent,  as  skimmed-milk.  In 
Wales,  the  average  consumption  of  it  by  farm  labourers 
is  4i  pints  per  adult  weekly — South  Wales  averaging 
only  3  pints,  while  in  North  Wales  it  is  7^.  In  Scotland 
the  consumption  among  the  labouring  classes  is  still 
larger,  for  it  amounts  to  6j  pints  per  head  weekly,  and 
in  Ireland  it  reaches  6f  pints.  Those  who  take  least  of 
it  are  the  poor  in-door  operatives  of  London  ;  the  weavers 
of  Spitalfields,  for  example,  use  only  about  7'6  oz.  per 
head  weekly,  and  those  of  Bethnal-green  only  a  fraction 
above  IJ  ozs.  per  head.  When  examined  under  the 
microscope,  milk  is  found  to  consist  of  myriads  of  little 
globules  of  butter  floating  in  a  clear  liquid.  On  sttvnding 
for  a  few  hours  the  oily  particles  rise  to  the  surface  and 
form  a  cream,  the  proportion  of  which  is  the  test  of 
quality.  Cows' -milk  is  heavier  than  water  in  the  pro- 
portion of  from  1,030  or  1,032  to  1,000.  Asses'  milk  is  the 
lightest,  for  its  gravity  is  only  about  1,019  ;  then  comes 
human  milk,  1,020  ;  and,  lastly,  goat  and  ewes'  milk, 
which  is  the  heaviest  of  all,  from  1,035  to  1.042. 

The  quality  of  milk  varies  with  the  breed  of  the  cow, 
the  nature  pf  its  food,  and  the  time  of  milking,  for  after- 
noon milk  is  always  richer  than  morning,  and  the  last 
drawn  than  the  first.  Taking,  however,  the  average  of 
a  large  number  of  samples,  it  may  be  said  that  cows' 
milk  contains  14  per  cent,  of  solid  "matter,  4-1  of  which 
are  casein,  5  2  sugar,  3-9  butter,  and  0-8  saline  matter. 
The  relations  of  nitrogenous  to  the  carbonaceous  is  1  to 
2'2  ;  but  as  fat  is  '2\  times  more  powerful  than  starch, 
the  relation  may  be  said  to  bo  as  1  to  3-6. 

\Vhen  milk  is  heated  to  the  boiling  temperature,  the 
casein  is  coagulated  to  some  extent;  and  if  the  milk  has 
stood  before  it  is  heated,  so  that  the  cream  may  rise,  the 
coagulum  includes  the  cream,  and  makes  tlio"  so-called 
Devonshire  or  clotted  cream. 

Acids  also  coagulate  the  casein,  and  produce  a  curd,  as 
m  the  malcing  of  cheese  and  curds  and  whey. 

Oi  eam  h  rich  in  butter,  as  will  be  seen  by  reference  to 
Tablo  No.  3.    It  contnins  34  per  cent,  of"  solid  matter, 
267  of  which  are  butter,  and  its  gravity  is  about  1,013. 
Skim-milk  is  the  mill?  from  which  the  cream  has  been 
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removed.  It  contains  only  about  half  as  much  butter  as 
now  milk,  nnd  its  gravitj'  is  aliout  1,037.  In  aU  other 
respects  it  is  similar  to  now  milk. 

Buttermilk  is  the  residue  of  the  milk  or  cream  from 
which  the  butter  has  boon  removed  by  churning.  It  is 
still  poorer  in  fat  than  skim-milk,  containing',  in  fact, 
only  about  half  as  much.  Unless  it  is  very  fresh,  it  is 
generally  a  little  acid,  and  frequently  the  acidity  has 
gone  so  iar  as  to  set  the  milk  into  a  kind  of  jelly. 

The  whey  of  milk  is  the  opalescent  liquor  from  which 
the  curd  has  been  removed  in  making  cheese.  Although 
not  highly  nutritious,  it  still  holds  a  little  casein  in 
solution,  as  well  as  the  sugar  and  saline  matter  of  the 
milk.  It  is  rarely  used  as  food  by  the  poor,  but  is  given 
to  pigs.  In  Switzerland,  however,  it  is  considered  to 
liavo  medicinal  virtues,  especially  for  the  cure  of  chronic 
disorders  of  the  abdominal  organs,  and  the  treatment, 
which  is  somewhat  fashionable,  goes  bj''  the  name  of  cure 
de  petit  /ait.  There  is  a  popular  notion,  that  the  whey 
of  milk  is  sudorific,  and  hence  we  have  our  -wine  whei/, 
cream  o  f  tartar  ic/iei/,  alum  whcij,  tamarandiohey,  &e.,  when 
the  milk  has  been  curdled  by  these  several  substances. 

Cheese  is  the  coagulated  product  of  milk,  obtained  by 
the  addition  of  rennet  or  a  little  vinegar.  When  cream 
is  coagulated  it  makes  cream  cheese,  which  will  hardlj' 
bear  keeping,  but  must  be  eaten  fresh.  It  contains 
about  half  its  weight  of  butter,  and  a  fifth  of  its  weight 
onlv  of  curd. 

When  cream  is  added  to  new  milk,  and  the  mixture  is 
curdled,  it  forms  very  rich  cheese,  as  double  Gloucester 
and  Stilton. 

When  new  milk  alone  is  used  the  cheese  is  less  rich, 
but  still  of  high  quality,  as  Cheddar. 

When  an  eighth  or  a  tenth  of  the  cream  has  been 
taken  off,  it  produces  the  quality  of  cheese  which  is  most 
sought  after,  as  single  Gloucester,  Chester,  American,  &c. 

And  when  all  the  cream  has  been  removed,  and  the 
skim-milk  is  curdled,  it  forms  the  poor  cheese  of  Holland, 
Fneslnnd,  Suffolk,  Somersetshire,  and  South  Wales. 

At  first  every  variety  of  cheese  is  soft  and  compara- 
tiv'-ly  tasteless,  but  by  keeping  they  undergo  change, 
and  develop  their  flavours,  when  they  are  said  to  be  ripe. 

Analj'ses  of  two  of  the  most  important  of  them  are 
shown  on  Table  No.  3,  and  it  will  be  noticed  that  they 
contain  from  56  to  64  per  cent,  of  solid  matter,  about 
half  of  which  is  curd.  In  sldm-milk  cheese  the  cm-d 
amounts  to  44-8  per  cent.,  and  the  fat  to  only  3-6  ; 
whereas,  in  Cheddar,  the  curd  is  only  28  4  per  cent.,  and 
the  fat  31-1.  In  nutritive  power,  therefore,  especially 
in  nitrogenous  matter,  cheese  ranks  high,  and  is  a 
■valuable  article  of  diet ;  but  there  is  a  limit  to  its 
digestibility,  and  hence  it  cannot  be  taken  in  large 
quantity.     Considering  its  price  also,  it  is  hardly  so 


profitable  as  many  other  foods ;  although,  where  good 
skim-milk  cheese  can  bo  purchased  at  from  2id.  to  3d. 
pound  it  forms,  in  small  quantities  at  a  time,  a  goo;, 
adjunct  to  bread. 

Meat. — There  is  hardly  a  class  of  individuals,  howevi  i 
poor,  who  do  not  make  a  sti-ong  effort  to  obtain  meat 
It  would  seem,  therefore,  to  be  a  necessary  articl 
of  diet.    In  this  metropolis  the  indoor  operatives  eat  r 
to  the  extent  of  14-8  ozs.  per  adult  weekly ;  70  per  ceiil 
of  English  farm  labourers  consume  it,  and  to  the  exton 
of  16  ozs.  per  man  weekly;  60  per  cent,  of  the  Scotcli 
30  of  the  Welsh ;  and  20  of  the  Irish.    The  Scotch,  pro 
bably,  have  a  larger  allowance  than  the  English,  con- 
sidering that  braxy-mutton  is  the  perquisite  of  the 
Scotch  labourer ;  but  the  Welsh  have  only  an  averag'- 
amount  of  2  J  ozs.  per  adult  woeklj';  and  the  Irish  alio  v. 
ance  is  still  less. 

It  is  difficult  to  obtain  accurate  returns  of  the  quantity  ■ 
of  me  it  consumed  in  London ;  but  if  the  computation  of 
Dr.  Wynter  be  correct,  it  is  not  less  than  30|-ozs.  p' 
head  weekly,  or  about  4Jozs.  per  day  for  every  mai. 
woman,  and  child.  In  Paris,  according  to  M.  Armari 
Husson,  who  has  carefully  collected  the  octroi  returns.  ; 
is  rather  more  than  4.9  ozs.  per  head  weekly,  or  just  7  oz- 
a-day.  We  are  not,  therefore,  such  large  meat-eaters  a 
the  French. 

Butchers'  meat  diSers  very  much  in  nutritive  value 
according  to  the  proportions  of  fat  and  lean  ;  and  there 
is  a  strong  prejudice  in  favour  of  beef  as  the  stronge- 
kind  of  meat.  In  realitj',  however,  the  lean  of  all  meiii, 
is  of  nearly  the  same  nutritive  power,  provided  it  J 
digested  ;  but  in  this  respect  there  are  large  differenc^ 
The  flavour  also  varies  with  the  nature  of  the  anic 
and  with  its  mode  of  feeding.  Pampas-pig,  and  inde 
most  wild  swine,  are  horribly  rank,  but  by  proper  feed- 
ing they  become  delicious.  In  store  animals,  the  propor- 
tion of  lean  is  always  greater  than  the  fat,  and  the  soli 
matter  does  not  amount  to  more  than  28  or  29  per  cent^ 
not  so,  however,  in  fat  aninials,  for  then  the  fat  is  lai-gfl 
in  excess  of  the  lean,  and  the  soUd  matters  make 
about  half  the  total  weight.  The  tendency,  indeed,  | 
the  fattening  process  is  to  substitute  fat  for  water  in  i " 
carcass ;  and  the  quality  of  the  meat  depends  on  tli 
intimate  intermixture  of  fat  with  the  muscular  tissu 
All  animals  are  not  alike  in  their  method  of  depositii 
fat,  for  some  put  it  upon  the  surface  of  the  body,  ami 
others  accumulate  it  among  the  viscera.  The  art  ■ 
breeding  and  feeding  stock  is  to  overcome  both  of  theSL 
tendencies,  and,  at  the  same  time,  to  produce  a  fat  which 
will  not  molt  or  boil  away  in  cooking.  Oil}'  foods  hav 
alwa}'s  a  tendency  to  make  soft  fat. 

The  average  proportions  of  fat  and  lean  in  the  ofl&di^i 
and  carcases  of  animals  are  shown  in  Table  No.  6n  ' 
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TABLE  VI.— PERCENTAGE  PROPORTIONS  AND  NUTRITIVE  VALUE  OF  THE  CARCASS  ANlJ 

OFFAL. 


Store  Oxen . 
Half  Fat  do. 
Fat  do.  . .  . 
Fat  Heifers. 
Fat  Calves  . 
Store  Sheep 
Half  Fat  do. 
Fat  do.  . .  . 
Very  Fat  do 
Fat  Lambs  . 
Store  Pigs  . 
Fat  do.    . . . 

ISIean  of  all . 


In  Animal. 


Carcass. 


59-3 

69-8 
5.5-6 
G3-1 
63-4 
69-0 

04-1 

79-3 
83-4 


64-1 


Offal. 


38'9 

38-5 
41-3 
33o 
45-6 
40-6 

35'8 

18-8 
161 


34-3 


Water. 


Carcass. 


60-8 
64-0 
45-6 

62-3 
67-3 
49-7 
397 
33-0 
48-G 
6o-3 
38-6 


48-4 


Offal. 


69-6 
62'8 
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63-7 
6M 
6o-2 
45-1 

68-  5 
67-9 

69-  4 


53-8 
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17-8 
lo'O 

16-6 
14-0 
14-9 
llo 
9-1 
10-9 
14-0 
lO-o 


13-5 
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17-5 
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17-  7 
lG-1 
16-8 

18-  9 
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14-8 


17-2 


Fat. 


Carcass. 


16-0 
226 
34-8 

16-6 
23-8 
31-3 
45-4 
65-1 
3G-9 
28-1 
49-5 


34-4 
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15-7 
26-3 
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IGl 
18-5 
26-4 
34-5 
20-1 
lo-O 
22-8 


21-0 


S.VLTS. 
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5-2 
5-G 

4-1 

4-6 

3-4 

4-5 

^'^  t 

4-4 

2-2  i 

4-1 

2-7  I 

3-5 

2-3 

2-8 

,"■(> 

3-6 

f 

2-6 

3-1 

1-4 

3-0 

3-7 
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lid  Table  No.  3  (p.  616)  exhibits  the  proportion  of  the 
1  rincipal  nutritive  constituents  in  ordinwy  joints  of 
meat.    Lean  meat  is  evidently  deficient  of  carbonaceous 
natter,  iind  this  is  best  supplied  in  broad  or  potato  ;  but 
n  fat  meat,  considering  that  the  nutritive  power  of  fat 
s  twice  and  a  half  as  great  as  that  of  starch  or  sugar, 
ho  carbonaceous  matter  is  often  in  excess  of  the  right 
roportion ;  it  is  remarkably  so  in  pork,  which  will 
;ir  dilution  with  the  flesh  of  rabit,  poultrj^  and  veal. 
The  amount  of  bone  in  meat  varies :  it  is  rarely  less 
an  8  per  cent.    In  the  neck  and  brisket  of  beef  it  is 
■out  10  per  cent.,  and  in  shins  and  legs  of  beef  it 
aounts  to  one-third,  or  even  half  the  total  weight. 
he  most  economical  parts  are  the  round  and  thick  flank, 
en  the  brisket  and  sticking-piece,  and  lastly  the  leg. 
u  the  case  of  mutton  and  pork,  the  leg  is  most  profitable, 
:  ind  then  the  shoulder. 

Sorse-flcsh  is  hardly  known  in  this  country,  except  as 
anine  food ;  but  on  the  Continent,  and  especially  in 
Jermany,  Belgium,  and  Swizterland,  it  is  regularly  sold 
the  public  markets,  and  is  considered  by  many  persons 
uperior  to  beef.  Possibly  we  have  often  eaten  it  on  the 
/Ontinent  without  knowing  it.  jL  Chateaubriand,  or  double 
eef-steak  of  Paris,  is  said  to  be  best  of  horse-flesh ;  and 
10  doubt  the  frequenters  of  the  restaurants  of  Paris  have 
mwittingly  acquired  a  fondness  for  it,  and  have  relished 
t  as  good  beef.  A  story  is  told  by  a  writer  in  the  Satur- 
'■ay  Review  of  a  Frenchman  who  blandly  remonstrated 
rith  an  Englishman  for  his  scorn  of  French  beef.  "  I 
ive,"  he  said,  "been  two  times  in  England,  but  I 
avere  find  the  bif  superieur  to  ours.  I  find  it  vary 
onveenient  that  they  bring  it  you  on  little  pieces  of 
tick,  for  one  penny,  but  I  do  not  find  the  bif  superieur." 
'  Good  heavens  ! "  cried  the  Englishman,  red  with  asto- 
ishment,  "you  have  been  eating  cat's-meat."  To  be 
erious,  however,  I  do  not  see  why  the  flesh  of  healthy 
lorses  should  not  be  used  as  human  food.  It  has  indeed 
aany  powerful  advocates,  among  whom  is  the  great 
aturalist,  Geoffroy  St.  Hilaire. 

_  Venison  and  'the  dark  flesh  of  other  wild  animals 
ififers  from  butchers'  meat  in  the  circumstance  that  it  is 
eaner,  and  that  it  contains  more  blood  ;  but  its  nutritive 
)0wer,  when  properly  cooked,  is  not  inferior  to  that  of 
)eef  or  mutton,  and  it  is  always  more  digestible. 

The  offal  of  meat  constitutes  about  one-third  of  the 
ntire  weight  of  the  slaughtered  animal.  It  consists  of 
he_  blood,  the  head  and  its  contents,  the  tongue  and 
rain,  the  heart  and  lungs,  the  abdominal  viscera — as 
iie  diaphragm,  the  liver,  spleen,  pancreas,  stomach,  in- 
^atines,  and  reproductive  organs,  the  feet,  tail  and  skin, 
n  the  case  of  the  pig,  the  skin  and  head  are  parts  of  the 
arcass. 

Nearly  all  these,  when  properly  treated,  are  good  for 
od.  The  blood  of  the  pig  is  mixed  with  groats  and  fat, 
ad  converted  into  black-puddim/,  which  contains  about 
1  per  cent,  of  nitrogenous  matter.  The  stomach  of  the 
ullock  18  cleaned  and  boiled  for  trijic,  which  contains 
3  per  cent,  of  albumen  and  IC  of  fat.  The  heart,  Imujs, 
ad  pancreas,  which  constitute  about  seven  per  cent,  of 
hve  weight  of  animals,  are  aa  nutritious  as  lean 
leat.  The  head,  especially  of  the  ox,  makes  good  soup  ; 
at  it  requu-es  long  boiling  to  extract  the  nutriment, 
oiled  for  eight  or  nine  hours  it  will  yield  one-fourth  of 
8  weight  of  gelatine  ;  besides  which  an  ox-cheek  will 
imish  about  41b8.  of  good  meat.  Bones  also  contain 
mch  fat  and  nitrogenous  matter,  which  they  give  up 
•hen  broken  small  and  boiled  for  many  hours.  Six 
ounds  of  bones  are  equal  to  one  of  meat  for  nitrogen, 
ad  to  nearly  two  pounds  of  meat  for  carbon. 
Bacon  AiSon  from  fresh  meat  in  the  relatively  largo 
nount  of  fat  and  small  proportion  of  water.  It  is  an 
f.rao8t  universal  article  of  diet  among  the  laljouiing 
asses.  Seventy-four  per  cent,  of  farm-servants  use  it 
•the  extent  ot  from  jib.  to  2lbs.  per  adult  weekly, 
.xty-ninc  per  cent  of  the  Scotch  use  it,  an<l  40  lun- 
WL  I"8h.  It  18  pcrfcrrcd  to  butcheiV  meat  for 
any  reasonfl-aa  that  it  goes  further,  especially  with 


childi'on,  who  don't  generally  like  fat;  it  has  more 
relish ;  it  is  easily  cooked,  and  .sufi'crs  less  waste  in  cook- 
ing ;  besides  which  it  is  easily  kept,  and  is  always  handy. 
Preference  is  nearly  always  given  to  the  English  bacon, 
notwithstanding  that  it  is  double  the  price  of  American, 
for  the  flavour  is  better,  and  it  does  not  boil  away  in 
cooking.  No  doubt  the  inferiority  of  American  bacon 
is  due  to  tho  method  of  feeding  the  pigs,  for  they  inin 
wild  and  eat  large  quantities  of  acorns  and  oUy  nuts. 
Good  bacon  should  not  lose  more  than  from  10  to  15  per 
cent,  in  cooking. 

The  nutritive  value  of  both  green  and  dried  bacon  arc 
shown  in  Table  III.  and  Table  IV.  Their  peculiarity 
is  the  large  amount  of  carbonaceous  matter  they  contain 
as  compared  with  nitrogenous.  Calculated  as  starch,  it 
is  as  20  or  24  to  1.  Hence  it  is  that  it  will  improve  the 
value  of  substances  rich  in  nitrogen,  as  eggs,  veal, 
poultry,  beans,  and  peas. 

Foultry  and  the  ivhite  meat  of  rabbits  are  not  of  them- 
selves vtry  noui-ishing.  They  contain  too  much  nitro- 
genous matter  and  too  little  fat.  In  the  case  of  aquatic 
birds,  as  the  goose  and  duck,  the  fat  is  more  abundant ; 
but  it  contains  certain  flavoui-ing  matters  which  are  not 
easy  of  digestion.  Tho  darker  flesh  of  game  is  eilso 
somewhat  indigestible,  and  requii-es  management  in  its 
culinary  treatment. 

li'ish  is  not  a  favourite  article  of  diet  with  the  labour- 
ing classes,  unless  it  is  salted  or  smoked,  and  then  it  is 
chiefly  used  for  its  flavouring  qualities.  There  is  a  pre- 
judice that  it  has  no  nutritive  strength,  and  it  arises, 
perhaps,  from  the  circumstance  that  it  does  not  easily 
satisfy  hunger,  and  is  quickly  digested,  but  the  inhabit- 
ants of  our  coasts  use  it  largely  as  food. 

The  nutiitive  value  of  the  white  varieties  of  fish,  as 
luhiting,  cod,  haddock,  sole,  plaice,  founder,  and  tiirbot,  aro 
shown  in  the  Tables  No.  3  and  No.  4,  and  it  wdll  be 
remarked  that  they  contain  only  about  22  per  cent,  of 
solid  matter — 18  of  which  is  nitrogenous.  They  -want 
butter,  therefore,  to  increase  their  nutritive  value. 

Mackerel,  eels,  and  salmon,  are,  however,  licher  in  fat, 
for  the  former  contains  about  7  per  cent,  and  the  latter  6, 
while  the  oily  matter  of  eels  amounts  to  nearly  14  per 
cent.  The  same  is  the  case  with  tho  sprat,  the  herring, 
and  the  pilchard,  and  with  most  of  our  fresh- water  fish. 

All  fish  are  in  their  best  condition  at  the  time  of  tho 
ripening  of  tho  nult  and  roc,  for  not  only  are  they 
fatter  at  that  time,  but  when  cooked  they  have  a  better 
flavour,  and  tho  flesh  is  solid  and  opaque.  On  tho  other 
hand,  when  they  are  out  of  condition  tlie  flesh  is  semi- 
gelatinous  and  watery. 

ShcU-Jish  of  all  descriptions  have  nearly  the  same 
nutritive  values.  They  contain  about  13  parts  of  solid 
matter  in  tho  hundred,  and  this  has  the  composition  of 
white  fish.  Their  digestibility  varies — mussels,  limpets, 
and  ivhclks  being  rather  hai-d  of  digestion,  yyhile  scallops, 
cocklis,  2}criu-inklcs,  lobsters,  and  crabs  are,  perhaps,  a 
little  more  easily  digested,  and  oi/stcrs  still  more  so. 
None  of  them  aro  suited  for  delicate  stomachs,  although 
tho  poorer  inhabitants  on  the  coast  eat  them  freely  ;  and 
\-ipyard  snail  on  tho  Continent,  and  even  slugs  in  China, 
have  a  reputation  ibr  delicacy  and  nutritive  power. 

Jiggs  contain  about  26  per  cent,  of  solid  matter,  14  of 
which  is  nitrogenous,  and  lOJ  carbonaceous  or  fatty. 
Tho  yolk  is  the  part  which  cont^iins  the  {nt,  for  it  there 
amounts  to  31  per  cent.,  while  the  irhitc  of  the  egg, 
which  is  entirely  free  from  fat,  is  the  richest  in  nitrogen 
—the  albumen  amounting  to  20-4  per  cent.  Altogether, 
however,  eggs  are  very  deficient  of  carbonaceous  matter, 
for,_ calculated  as  starch,  it  is  only  in  the  proportion  of 
1-75.  to  one  of  nitrogenous.    Hence  it  is  that  eggs  con- 


sort well  with  oil  in  salads,  with  fat  bacon,  and  with  all 
kiiuls  of  farinaceous  matters  in  puddings. 

Fat  of  some  descriptions,  as  butter,  lard,  suet,  or  drip, 
ping,  is  universally  consumed.  In  many  cast  s  it  exists 
in  snflicient  quantity  in  the  food,  as  iii  bacon  and  tat 
meat,  but  when  this  is  not  the  case,  it  is  invariably 
supplied  from  some  other  source.     99  per  cent,  of  fariii 
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tbourera  use  fat  of  some  sort — butter  or  cli-ipping,  to  ilie 
I  xtent  of  5.V  ozs.  weekly  per  adult.  It  is  dijaicult  to  say 
how  mucli  IS  really  required  by  the  humiin  system,  but 
looking  at  the  proportion  in  milk,  it  would  soom  to  be 
not  less  than  28  per  cent,  of  tho  dry  solid  food.  The 
1  its  in  common  use  contain  about  80  per  cent,  of  re  il 
i'atty  matter,  the  rest  being  water  and  salt,  and  although 
butter  is  the  fat  ordinarily  purchased,  yet  dripping  is 
i  qually  valuable,  and  so  also  are  tho  vegetable  fats  of 
the  tropics.  Cocoa  and  chocolate  owe  their  chief  value  as 
foods  to  the  fat  they  contain.  Cocoa  is  composed  of  50 
per  cent,  of  solid  fat,  called  cocoa  butter,  and  chocolate 
is  a  sweet  preparation  of  it. 

Of  liquid  articles  of  diet,  hcer  and  porter  stand  first  in 
nutritive  value.  They  contain  about  9  per  cent,  of  solid 
matter,  8|-  of  which  are  sugfir  and  gum.  Their  nutri- 
tive power  is  not,  therefore,  great ;  and  yet,  according  to 
Liebig,  whenever  beer  and  porter  are  not  used,  there  is 
always  a  larger  consumption  of  bread. 

The  nutritive  functions  of  tea  and  cofce  are  hardly 
understood;  for  although  they  are  largely  used,  and  as 
if  by  an  instinctive  craving,  yet  their  actual  nourishing 
power  is  insignificant.  I  shall  deal  further  with  this 
subject  hereafter. 

The  last  constituent  of  food  that  we  have  to  consider 
is  saline  matter.  Broadly,  it  may  be  stated  that  we 
require  phonpltafes  and  stilp/iates  of  potash,  lime  and 
magnesia,  and  that  we  also  wiint  a  still  larger  porportion 
of  common  salt.  In  most  cases  the  phosphates  and  sul- 
phates are  in  sufficient  quantity  in  ordinary  foods ;  in 
fact,  IVIr.  Lawes  found  in  his  experiments  on  the  fattening 
of  animals  that  for  every  single  part  of  saline  matter 
retained  in  the  system  of  the  pig,  there  were  from  14  to 


15  parts  in  the  food ;  not  that  the  whole  of  this  was  lost, 
for  probably  it  performed  important  functions  in 
the  processes  of  assimilation  and  secretion.  Commoa 
salt,  however,  is  not  present  in  the  food  to  any  large 
extent,  and  therefore  it  must  be  added  to  it. 

And  now,  before  leaving  this  part  of  the  subject,  lot 
us  pause  to  consider  tho  vast  machinery  which  is  iu 
operation  for  the  supply  of  food  to  this  metropolis.  At 
the  president  time  over  three  millions  of  people  havo 
to  be  fed  d  lily ;  and  yet  so  regular  is  the  supply,  that 
no  one  considers  even  the  possibility  of  its  failing.  Oa 
the  other  hand,  there  is  no  redundancy ;  and  not  only  doea 
this  supply  regularly  reach  the  metropolis,  but  it  is  dis- 
tributed to  our  very  doors.  About  4,200  tons  of  fish; 
over  4,000  sheep;  nearly  700  oxen;  about  90  calves; 
4,000  pigs,  including  bacon  and  hams;  not  less 
than  5,000  fowls,  and  other  kinds  of  poultry  ;  besides  a 
million  or  so  of  oysters ;  and  eggs  innumerable,  with 
flour  enough  to  make  nearly  a  million  quartern  loaves ; 
and  vegetables,  butter,  and  beer  in  proportion,  are  daily 
brought  to  this  city.  "Imagine,"  as  Archbishop 
Whateley  says,  "  a  Head  Commissioner  entrusted  with 
the  oflSce  of  furnishing  all  these  things  regularly  to  the 
people.  How  would  he  succeed  P"  And  yet  all  this 
goes  on  with  tho  regularity  and  precision  of  a  machine 
— wdthout  Government  or  even  municipal  interference, 
but  simply  through  the  magical  power  and  unfettered 
action  of  free-trade. 


The  lecture  was  profusely  illustrated  with  specimen? 
of  foods  from  the  collection  in  the  Economic  Museum  oi 
Mr.  Twining,  who  kindly  lent  them  for  the  occasion. 


LECTURE  IL— Delivered  Monday  January,  27,  1868. 

COMPARATIVE  DIGESTIBILITY  OF  FOODS— FUNCTIONS  OF  DIFFERENT  FOODS. 


Tho  phenomena  of  digestion  are  altogether  of  a  physical 
I  and  chemical  nature ;  there  is  nothing  whatever  of  a 
>'  vit.il  quality  about'  them ;  for  the  comminuted  food  is 
I  brought  successively  under  the  influence  of  special  sol- 
;  vents  furnished  by  the  saliva,  the  gastric  juice,  the 
i  pancreatic  fluid,  the  biliary  secretion,  and  tho  intes 
\  tinal  mucus ;  all  of  which  are  associated  with  a  large 
j  volume  of  water.  Digestion,  indeed,  as  Berzelius  re- 
!  markod,  is  a  true  process  of  rinsing — the  amount  of 
j  fluid  secreted  into  the  alimenbiry  canal,  and  again  ab- 
i  sorbet  from  it,  being,  according  to  the  resoiirches  of 
i  Bernard,  Bidder,  and  Schmidt,  not  less  than  three  gal- 
i  Ions  in  the  twenty-four  hours.  The  following,  in  fact, 
are  tho  daily  proportions  of  tho  several  secretions  and 
I  their  solid  constituents  : — 


Ib9. 

.Solid 
Matter. 

Active  Principles. 

3-o4 
14-11 
8-82 

3-54 

0-4/ 

grs. 
231 

2,960 
6,172 

1,233 

46 

grs. 

37  of  ptyalin. 
316  of  pepsin. 
773  of  pancrcatin. 

{^'ferSf 
28  of  ditto. 

Gastric  juice  .... 
Pancreatic  fluid  . . 

Intestinal  mucus  .  ■ 

Total  

30-48 

10,642 

,  „„-   (  of  special 
\  solvents. 

All  of  which,  by  their  special  solutive  actions  on  tho 
several  constituents  of  food,  rob  it  of  its  nutritive  quality-, 
and  carry  it  into  the  circulation. 

Each  of  the  fluids,  so  largely  secreted  into  the  ali- 
mentary canal,  has  its  special  functions. 

The  saliva,  which  is  a  secretion  from  many  gl.Tud- 
opening  into  the  mouth,  is  a  thin  glairy  liquid,  of  sligb; 
alkaline  reaction,  except  while  fasting  ;  and  containing 
about  1  per  cent,  of  solid  matter — half  of  which  is  ;i 
peculiar  organic  body,  called  ptyalin,  and  the  rest  i^ 
composed  of  cliloride  and  phosphate  of  sodium,  with  a 
little  carbonate  and  sulphocyanide.  Ptyalin  is  a  nitro- 
geneous  substance,  of  the  nature  of  diastase — tho  f  o- 
ment, which  in  the  vegetable  converts  starch  into  s 
and  hence  it  has  been  called  animal  diastase  hy  'hlv.  ..^ 
who  attaches  great  importance  to  it  as  tho  principal 
agent  concerned  in  tho  digestion  of  starchy  foods — one 
part  of  ptyalin,  according  to  him,  being  capable  oi 
converting  8,000  parts  of  insoluble  starch  into  soluble 
glucose.  Saliva  has  no  chemical  action  on  fat,  or  fibrin,  « 
or  albuminous  bodies — its  real  functions  being  to  lubn-  '' 
cato  the  food  for  deglutition,  to  can-j'  oxygen  into  tho 
stomach,  and  to  furnish  a  solvent  for  starch  and  tender 
cellulose.  Those  animals  which  feed  chiefly  on  woodv 
matters,  as  tho  beaver,  have  largo  salivary  glands,  and 
provision  is  made  for  a  prolonged  contact  of  the  secretion 
with  the  vegetable  tissue. 

An  artificial  saliva  may  be  obtained  from  seeds  wlucn 
have  fermented,  and  in  which  the  diastase  is  abundant.  ^ 
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'<7's  Extract  of  Malt  is  an  example  of  this  ;  and  Mr. 
son  has  taken  advantage  of  the  discovery  ot  M. 
Mourics,  that  the  inner  layer  of  bran  contains  a 
aogenous  digestive  principle  called  cercahn,  of  the 
tiire  of  diastase,  and  has  extracted  it,  and  consolidated 
A  ith  sugar,  in  a  preparation  which  he  has  named 
:  arated  wheat  phosphates.    Both  of  these  are  aids  to 
.iigestion  of  farinaceous  matters. 
"(i'^rrc/Hfcc  is  a  secretion  from  the  entire  surface  of 
stomach.    It  is  a  transparent  liquid,  of  a  pale  yellow 
ur,  and  of  a  saline  and  acid  taste.    It  is  much  heavier 
•i  water  (sp.  gr.  about  1,020),  and  it  contains  from  2 
;  percent,  of  solid  mattei- — about  1-7  of  which  is  a 
ia;irkable  nitrogenous  organic  body,  called  by  Schwann, 
,  discoverer,  pepsin.     Its  peculiarity  is,  that  in  the 
-ence  of  an  acid,  it  converts  almost  every  description 
ilbuminous  and  fibrinous  matter  into  a  soluble  form 
.  Ibumen,  called  by  Lehmann,  peptone,  and  by  Mialhe 
'miiiose.    It  differs  from  common  albumen  in  many 
ticulars — it  is,  for  example,  more  Hquid ;  it  is  not 
filiated  by  heat,  nor  by  weak  spirit,  nor  by  acids,  nor 
most  mineral  salts  ;  it  is  not  very  prone  to  decom- 
^ition  ;  and  it  is  capable  of  dialysis,  that  is,  of  transu- 
tion  through  animal  membrane,  and,  therefore,  of 
isorption,  which  albumen  is  not.    The  digestive  power 
it  is  very  great,  for  Wasmann  found  that  an  acid 
luid  containing  only  one  part  of  it  in  60,000  of  the 
iution — that  is,  about  one  grain  in  a  gallon,  was  capable 
dissolving  meat ;  and  Lehmann  ascertained  that  100 
i  ts  of  the  gastric  juice  of  a  dog  would  digest  5  parts 
coagulated  albumen. 

Uhe  nature  of  the  free  acid  in  gastric  juico  is  some- 
it  doubtful ;  Lehmann,  who  has  frequently  examined 
says  it  is  lactic  acid,  but  Schwann  asserts  that  he  has 
n  found  free  hydrochloric  acid.    It  may  be  that  the 
jrides  contained  in  the  stomach  are  partially  decom- 
ed  by  lactic  acid,  especially  during  the  process  of 
i  lysis,  and  thus  the  hydrochloric  acid  may  be  accounted 
When  the  acid  is  in  too  large  excess,  the  digestive 
ion  is  abnormal,  and  so  also  when  it  is  deficient; 
hmann  states  that  the  best  proportion  is  when  100 
vts  of  the  gastric  juice  is  just  neuti-alised  with  1-27  of 
ish. 

onsidering  the  importance  of  pepsin  as  a  digestive 
nt,  the  preparation  of  it  has  become  a  common  afiair 
rade.    In  France  it  is  obtained  from  the  stomach  of 
pig  by  carefully  washing  it,  then  scraping  off  the 
it  mucus  membrane,  rubbing  it  down  with  a  little 
ter,  filtering,  precipitating  the  foreign  matters  with 
"tate  of  lead,  again  filtering,  and  then  precipitating 
e_  excess  of  lead  with  sulphuretted  hydrogen,  after 
ich  it  is  allowed  to  stand,  or  it  is  warmed,  to  get  rid 
excess  of  sulphuretted  hydrogen ;  it  is  then  filtered 
ce  more,  and  after  carefully  evaporating  to  the  consist- 
ce  of  syrup  it  is  consolidated  with  dry  starch.    In  this 
:ntry  it  is  prepared  from  the  stomach  of  the  sheep  as 
lias  of  the  pig,  and  we  have  owvpepsina  avis  s.nd.  pejjsina 
•ci;  besides  which,  tho  use  of  lead  and  sulphuretted 
drogen  are  avoided  by  precipitating  tho  foreign 
tter  with  alcohol, — pepsin  being  soluble  in  weak  spirit. 
I  the  lecture-table  are  specimens  of  Boudault's  pepsin, 
well  as  those  of  Mr.  Morson,  of  London,  Messrs. 
irner  and  Co.,  and  ]\Ir.  Claridge,  of  Warwick,  all  of 
lich  are  also  in  operation,  showing  their  relative  diges- 
'6  powers  on  animal  fibrin. 

The  pepsin  preparations  on  tho  table  contain  varjnng 
[(portions  of  starch,  as  from  20  to  50  per  cent. ;  but 
>  digestive  power  of  any  specimen  may  be  easily  tested 
I  putting  a  dose  of  tho  preparation  into  a  small  bottle 
m  half  an  ounce  of  water,  acidulating  with  20  drops 
^drochloric  acid,  and  then  adding  half  a  drachm  of 
pa  boiled  egg  chopped  small,  or  tho  same  weight  of 
^  meat,  or  120  grains  of  the  fibrin  of  blood.  On 
tading  in  a  warm  place  at  a  temperature  of  from  100 
|110,  tho  digestion  should  be  complete  in  two  hours. 

I led  m  this  manner.  Dr.  Pavy  found,  some  time  ago, 
.1  nearly  all  tho  preparations  in  common  uso  were 


inert ;  not  so,  however,  at  the  present  time,  for,  a8  you 
will  notice,  digestion  is  proceeding  rapidly. 

I  am  told  that  the  strongest  pepsin  is  obtained  from 
young  healthy  pigs  which  are  kept  hungry,  and  are  then 
excited  by  savoury  food  which  they  are  not  allowed  to  eat 
while  the  infiuence  of  it  is  strong  upon  them,  and  the 
secretions  are  pouring  out  in  expectation  of  the  meal, 
the  animals  are  pithed. 

Pepsin,  like  diastase,  is  rendered  inert  by  a  tempera- 
ture of  from  120  to  ISO^Fah. ;  and,  therefore,  very  hot 
drinks  after  a  meal  are  hurtful. 

Faiicreatic  fluid  is  a  secretion  from  tho  pancreas  or 
sweet-bread.  Until  recently  its  true  digestive  functions 
were  not  well  determined.  It  is  a  colourless  fluid  of  a 
gravity  of  1,008  or  1,009.  Like  the  saliva,  it  is  generally 
a  little  alkaline,  and  it  contains  about  1'3  per  cent,  of 
soUd  matter,  one-eighth  of  which  is  a  nitrogenous  organic 
substance  of  the  nature  of  ptyalin  or  diastase,  and  is 
called  pancreatin. 

More  than  twenty  years  ago,  Bernard  proved,  what 
Valentin  had  long  before  suspected,  that  the  pancreatic 
fluid  was  concerned  in  the  digestion  of  fatty  matters ; 
but  he  fell  into  error  in  supposing  that  its  action  was  to 
saponify  the  fat,  and  to  set  glycerin  free.  Here  is  a 
specimen  of  glycerin  and  of  lead-soap  obtained  from  fat 
upon  which  the  pancreatic  fluid  had  previously  acted, 
showing  that  saponification  had  not  been  effected.  The 
true  action  of  the  pancreatic  secretion  is  evidently  to 
break  up  the  large  granules,  and  crystals  and  globules  of 
oil  and  fat,  into  myriads  of  minute  particles  of  from 
l-3,000th  to  l-15,000th  of  an  inch  in  diameter.  In  this 
way  the  fat  is  emulsified  and  converted  into  a  milky 
liquid,  which  mixes  freely  with  water,  and  passes  through 
tho  tissues  of  the  intestines  into  the  lacteals.  We  are 
indebted  for  this  knowledge  to  Dr.  Dobell,  who  had  long 
been  of  opinion  that  the  functions  of  the  pancreas  were 
important  in  certain  diseases,  and  required  elucidation. 
With  the  assistance  of  Mr.  Julius  Schweitzer,  of  Brighton, 
the  then  manager  of  the  laboratory  of  Messrs.  Savory 
and  Moore,  he  made  a  large  series  of  investigations  into 
the  properties  of  the  pancreatic  secretion,  and  he  found 
that  when  the  fresh  pancreas  (and  best  of  the  pig)  is 
rubbed  down  in  a  mortar  with  twice  its  weight  of  hog's 
lard,  it  rapidly  emulsifies  it ;  and  on  adding  about  four 
or  five  times  the  bulk  of  water,  and  straining  through 
muslin,  there  is  obtained  a  thick  milky  liquid,  of  the  con- 
sistence of  cream,  which  gradually  consolidates.  If  this 
be  treated  with  ether,  the  pancreatised  fat  dissolves  ;  and 
when  the  ether  is  separated  by  distillation,  there  remains 
the  purified  pancreatised  fat,  wliich  is  still  miscible  with 
water ;  in  fact,  when  mixed  with  four  or  five  parts  of 
water  it  forms  the  creamy  emulsion  which  is  used  diet- 
etically  and  medicinally  in  doses  of  a  teaspoonful  at  a 
time. 

The  properties  of  the  pancreatic  fluid  have  been  well 
described  by  Dr.  Dobell,  in  a  paper  recently  read  before 
the  lloyal  Society  of  London ;  and  it  would  seem  that 
the  fluid  has  not  only  tho  remarkable  property  of  emulsi- 
fying oil  and  fat,  and  so  rendering  them  capable  of  ab- 
sorption, but  it  has  also  the  power  of  dissolving  starch 
by  converting  it  into  glucose.  In  this  respect  its  action 
is  like  that  of  saliva,  but  it  is  much  moi'e  energetic  ;  for 
in  its  fresh  state,  one  part  of  tho  pancreas  will  dissolve 
eight  parts  of  starch,  and  oven  after  it  has  emulsified  fat 
it  will  dissolve  two  parts  of  starch.  It  is,  therefore,  a 
powerful  agent  of  digestion,  in  so  far  as  fat,  and  starch, 
and  young  cellulose  are  concerned,  but  it  has  little  or  no 
action  on  albuminous  substances. 

I  am  indebted  to  Dr.  Dobell  and  to  Mr.  Morson  for 
the  specimens  oi pancrcatinvcaA. pancrcatized  fat  upon  the 
table.  Tho  first  of  those  preparations  is  obtmned  by 
treating  the  fresh  pancreas  with  water,  and  carefully 
evaporating  the  solution  to  the  consistence  of  syrup,  and 
then  consolidating  it  with  the  flour  of  malt.  Perhaps  the 
dried  pancreas,  powdered  and  mixed  with  malt,  would  be 
a  stronger  preparation. 

Tho  liikSs  a  complex  liquid,  consisting  of  biliarj'  acids 
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(laurochoUc,  ghjcocolic,  &c.)  in  combination  with  soda. 
T's  reaction  is  slightly  alkaline,  and  it  contains  about 
l  i  per  cent,  of  solid  matter,  not  less  than  12  of  which 
tiro  organic. 

The  true  function  of  the  bile  is  unlmown  ;  perhaps  it 
aids  in  neutralizing  the  acid  peptones  from  the  stomach  ; 
perhaps,  also,  in  emulsifying  fat ;  and  it  may  be  that  it 
helps  the  digestion  of  starchy  foods.  Lehmann  thinks  it 
is  a  rich  residuum  from  the  manufacture  of  blood  globules 
in  the  liver,  and  that  it  is  secreted  into  the  alimentary 
canal,  only  to  be  reabsorbed  into  the  blood.  Mr.  Lee,  also, 
is  of  opinion,  from  his  examination  of  the  fcetal  liver, 
that  it  separates  a  highly  mitritious  substance  from  the 
portal  blood,  which  is  elaborated  in  the  intestines.  Its 
functions,  however,  are  manifestly  obscure. 

Lastly,  the  intestinal  secretion  which  is  thrown  out 
along  the  whole  course  of  the  small  intestines,  is,  accord- 
ing to  the  researches  of  Bidder  and  Schmidt,  a  powerful 
agent  of  digestion ;  for  it  combines  the  activity  and 
digestive  power  of  all  the  other  secretions— starch,  fat, 
and  albuminous  substances  being  all  equally  well  digested 
by  it. 

The  food,  therefore,  coming  into  contact  with  these 
special  solvents,  and  being  copiously  drenched  with  fluid, 
gives  up  its  nutritive  constituents.  Admirable,  however, 
as  this  provision  is  for  the  digestion  of  food,  a  consider- 
able portion  of  useful  matter  passes  through  the  bowel 
unchanged  ;  for  cellulose,  starch  globules,  and  muscular 
fibre  are  common  constituents  of  sewage.  Dr.  Lyon 
Playfair  says  that  in  the  case  of  an  adult  man,  with  good 
digestion,  l-12th  of  the  nitrogen  of  the  food  passes  away 
with  the  excreta,  and  others  have  computed  it  at  an  8th. 
Li  a  dry  state  the  fa3ces  of  man  contain  about  6'5  per 
cent,  of  nitrogen,  and  in  the  fresh  state,  1'7.  In  Eanke's 
experiments,  it  was  ascertained  that  the  nitrogen  in  the 
faeces  was  to  that  in  the  urine  as  1  to  12-5.  Much  of 
this  is,  doubtless,  derived  from  the  secretions  which 
have  done  the  work  of  digestion,  and  have  thus  become 
efi'ete ;  indeed.  Dr.  Marcet  is  of  opinion  that  the  alvine 
discharges  are  chiefly  composed  of  the  residuum  of  albu- 
minous substances  which  have  been  secreted  into  the 
bowel  for  the  purposes  of  digestion.  In  ordinary  indi- 
viduals they  amount  to  from  4  oz.  to  5'6  oz.  a-day — 
(Wehsm-g  says  4-6  oz. ;  Liebig,  5-5  oz.  ;  Lawes,  4-2  for 
a  middle-aged  adult,  and  6'2  for  a  person  over  50 — the 
mean  amount  for  adult  males  being  4-2  oz.,  and  for  adult 
females  l'3oz.);  and  when  calculated  in  a  dry  state 
they  amount  to  about  1*1  oz.  daily.  It  would  seem, 
however,  that  when  indigestible  and  irritating  food  is 
used,  the  quantity  of  faecal  matter  is  increased,  as  if  the 
food  was  hurried  through  the  intestines  without  under- 
going digestion.  At  the  Wakefield  Prison,  for  example, 
it  was  found  that  when  brown  bread,  containing  bran, 
was  given  to  the  prisoners,  the  weight  of  the  freces  was 
7  oz.  per  head  daily ;  and  the  same  fact  has  been  observed 
at  the  Coldbath-fields  Prison. 

"With  this  general  account  of  the  digestive  function  of 
the  difi'erent  secretions  discharged  into  the  alimentary 
canal,  we  are  prepai-od  to  inquire  into  the  digestibility  of 
different  alimentary  substances. 

Nitroyenom  or  protcinaceotis,  or  albuminous  substances, 
■which  constitute  the  leading  articles  of  diet,  _  are  evi- 
dently digested  by  the  gastric  juice  and  the  intestinal 
mucus,  in  the  former  case  they  are  converted  into  acid 
peptones,  of  which,  according  to  Lehmann,  there  are 
several  varieties,  as  albumino-pcptoncs,  fribrino-pcjHoncs, 
caseino-peptones,  gclatino-peptones,  according  as  they 
are  derived  from  albumen,  fibrin,  casein,  gelatin,  «S:c., 
and  of  these  substances  tho  fluid  form  of  albumen  is 
most  easily  converted  ;  then  coaguhited  albumen  ;  then 
fibrin  ;  then  Civsein  ;  and,  lastly,  the  derivatives  of  albu- 
men, gelatin,  chondrin  and  cartilage.  The  tegumentary 
forms  of  albumen,  as  hair,  wool,  feathers,  &c.,  being  en- 
tirely indigestible.  Here  is  an  example  of  the  indigcsti 
bility  of  hair — it  is  a  ball  of  it,  obtained  from  the  alimen 
tary  canal  of  a  cow,  and  has  come  from  tho  cidf  which 
the  cow  has  a  habit  of  licking,   Serpents  and  other 


animals  that  swaUow  their  prey  entire,  digest  the  soli 
tissues  and  bones,  but  they  disgorge  the  hair  and  feather- 
untouched. 

It  is  difiicult  to  speak  of  the  comparative  digestibili'  \ 
of  difl'erent  nitrogenous  foods  ;  for  the  well-known  e.x- 
perimonts  of  Dr.  Beaumont  on  tho  Canadian  with  ; 
fistulous  opening  in  the  stomach,  and  even  experiment,, 
made  in  bottles  with  pepsin,  do  not  represent  the  full 
and  natural  conditions  of  the  process :  at  the  present 
time  there  are,  no  doubt,  great  difi'erences  in  the  digesti- 
bility of  different  animal  substances.  Dr.  Beaumont 
foimd,  in  his  inquiries,  that  soused  pigs'  feet  and  souse  i; 
tripe  were  the  most  digestible  of  all  foods,  and  that  boilci 
tendon  of  meat  was  the  least  digestible.  The  following, 
in  fact,  are  the  times  given  by  him  for  the  chymification 
of  difi'erent  animal  foods  : — 


Articles  of  diet. 


Pigs'  feet  (soused) . . 
Tripe  (soused)  . . . . 
Eggs  (whipped)  . . . . 

Salmon  trout  

Venison  steak    . . . , 

Brains  

Ox  liver  

Codfish  (cured  dry) 

Eggs   

Turkey   

Gelatine  

Goose   

Pig  (sucking)  

Lamb   

Chicken   

Beef  

Do  

Mutton   

Do  

Oysters   

Cheese  

Eggs   

Do  

Beef..,  

Fowls  

Do  

Ducks  

Cartilage  

Pork  

Tendon   


How  coolced. 

Time  of 
chymifica- 
tion. 

U.  M. 

Boiled 

1  0 

Do. 

1  0 

Raw 

1  30 

BoUed 

1  30 

Broiled 

1  30 

Boiled 

1  45 

Broiled 

2  0 

Boiled 

2  0 

Roasted 

2  15 

BoUed 

2  25 

Do. 

2  30 

Roasted 

2  30 

Do. 

2  30 

Broiled 

2  30 

Fricasseed 

2  45 

Boiled 

2  45 

Roasted 

3  0 

Boiled 

3  0 

Roasted 

3  15 

Stewed 

3  30 

Raw 

3  30 

Haid  boiled 

3  30 

Fried 

3  30 

Do. 

4  0 

Bofied 

4  0 

Roasted 

4  0 

Do. 

4  0 

Boiled 

4  15 

Roasted 

5  15 

BoUed 

1    5  30 

It  is  doubtful,  indeed,  if  cheese  or  tendons  are  evi 
digested  except  in  small  quantity;  and  it  is  e^•idcn 
from  these  experiments,  as  I  shall  hereafter  explau*. 
that  cooking  has  considerable  influence  on  the  dige 
bility  of  food. 

It  is  a  curious  problem  why  tho  stomach  does 
digest  itself,  seeing  that  it  Ijelongs  to  the  class  of  ma 
easily  digestible  substances,  as  tripe.    Hunter  cxplair* 
it  by  referring  the  protective  power  to  the  vital  for 
for  when  dead  the  stomach  digests  itself  in  comir 
with  the  food  contained  in  it ;  but  Bernard's  and  Pav 
experiments  have  proved  that  this  is  not  the  right  exi_ 
nation,  for  if  the  legs  of  living  frogs,  or  tho  ears  of  Im 
rabbits,  are  introduced  into  the  stomach  of  a  dog  throu 
a  fistulous  opening  in  tho  side,  they  digest  like  ot 
protcinaccous  substances.  Liebig  supposed  that  the  . 
tective  power  was  in  tho  thick  mucus  which  lined  i 
stomach,  but  Pa^T  denuded  a  part  of  the  mner  waUj 
a  dog's  stomach,  and  found  that  tlie  tissue  did  not  dig* 
but,  on  the  contrary,  quickly  healed,  and  he  is  of  opu 
that  the  protective  power  is  in  the  alkaline  conditioB 
the  blood,  which  circulates  so  freely  through  the  caj 
lanes  vessels  of  tho  stomach  during  digestion. 
Starchy  stJhatances  and  cellulose  are  digested  by  w<- 
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yalin  of  the  saliva,  and  the  pancroatin  of  the  pan- 
eatic  fluid,  as  also  by  the  animal  diastase  of  intestinal 
ucus.  The  solution  is  effected  by  the  conversion  of 
,e  starch  and  cellulose  into  a  low  form  of  sugar,  called 
Mose,  which  is  freely  absorbed  into  the  circulation, 
becomes  changed  into  lactic  acid,  that  serves  so  im- 
irtant  a  function  in  the  digestion  of  nitrogenous  matter. 
he  time  necessary  for  the  digestion  of  different  vege- 
ble  substances,  as  determined  by  Dr.  Beaumont,  is  as 
Hows : — 


ce  

aples  (sweet  and  mellow) 

go  

.pioca   

irley  

aples  (sour  and  mellov) 
ibbage  with  vinegar  .... 

ians   

longe  cake   

rsnips  

)tatoe3  


Articles  of  diet. 


)ple  dumpling. .  , 
.dian  com  cake  . 
do.  bread , 

.rrot  

heaten  bread  . . , 

tatoes   

imips   

ets   

.bbage  


How  prepared. 


Boiled 

Raw 

BoQed 

Do. 

Do. 

Raw 

Do. 

Boiled 

Baked 

Boiled 

Roasted 

Baked 

Boiled 

Baked 

Do. 

Boiled 

Baked 

BoUed 

Do. 

Do. 

Do. 


Time  of 
cliymifioa- 
lion. 


H. 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
4 


M. 

0 
30 
45 
0 
0 
0 
0 
30 
30 
30 
30 
33 
0 
0 
15 
15 
30 
30 
30 
45 
0 


It  -would  be  seen  from  this  that  the  time  of  digestion  is 
proportion  to  the  amount  of  cellulose  or  -woody  tissue 
the  food.  No  doubt  there  is  a  more  complete  solution 
these  matters  in  the  small  intestines,  -where  the  pan- 
eatic  fluid  and  intestinal  mucus,  aided  by  the  alkaline 
ndition  of  the  fluids,  exert  the  greatest  actions  on  them, 
.t  it  is  very  doubtful  -whether  hard  cellulose  and  woody 
itter  are  at  all  digested  by  man.  Even  in  the  case  of 
3  pig,  whose  digestive  powers  are  singularly  active,  it 
thought  by  Messrs.  Lawes  and  GUbert,  from  their  ex- 
riments  on  the  fattening  of  animals,  that  there  is  little 
no  digestion  of  these  substances ;  and,  under  any  cir- 
mstances,  a  very  prolonged  contact  with  the  secretions 
necessary  for  their  digestion.  Raw  starch  will  pass  a 
isiderablo  distance  along  the  alimentaiy  canal  of  man 
thout  much  change,  and  it  is  only  towards  the  end  of 
)  small  intestiaes  that  the  starch  granules  undergo 
rked  disintegration.  Those  animals  which  feed  entirely 
vegetables  have  always  a  contrivance  for  keeping  the 
Id  for  a  long  time  in  contact  with  the  secretions.  It 
mrs  as  the  paunch  in  ruminants,  the  crop  in  birds,  the 
ge  ctocum  in  rabbits  and  other  rodontia,  and  as  the 
g  alimentary  canal  of  all  of  them  ;  but  even  then  a 
ge  portion  of  the  vegetable  tissue  passes  through  tlie 
vels  unchanged.  Cooking,  grinding,  and  otherwise  dis- 
Bgrating  the  tissue  helps  considerably  in  the  digestion 

?MW  and  pectin  arc  probably  not  digested  at  nil,  for  as 
y  are  unchanged  by  contact  with  the  secretions,  and 
incapable  of  diulysia  or  .absorption,  they  must  pass 
nutrition  ^"'^^^'^'^''y '^'^'^^^  without  serving  any  purpose 

Fatt;/  mal/crs  nTo  digested  by  the  emulsifying  action  of 
pancreatic  fluid  ;  and  by  being  thus  broken  up  into 
rcmely  mmu  e  globules  they  nro  freely  admitted  into 
lacteal  vessels  ;  in  fact,  the  emulsified  globules  of  fat 
seen  covering  the  villi  of  the  intestines,  j«nctrating 
It  tissues,  pervading  the  subjacent  ceUular  bodies,  and 


thus  entering  the  lacteals  ;  and,  no  doubt,  the  peristaltic 
action  of  the  intestines  contributes  largely  to  this  emul- 
sifying process. 

Saline  substances  are  generally  soluble  in  -water,  and  are 
therefore  easily  absorbed,  but  -when  this  is  not  the  case, 
as  -with  the  earthy  phosphates,  they  aro  attacked  by  the 
acid  constituents  of  the  gastric  juice. 

And  here  I  may  romarlc  that  the  great  aids  to  digestion 
are : — • 

1st.  Proper  selection  of  food,  according  to  the  taste  and 
digestive  power  of  the  individual. 

2nd.  Proper  treatment  of  it  as  regards  cooking,  flavour- 
ing and  serving  it. 

3rd.  Proper  variations  of  it,  both  to  its  nature  and 
treatment,  so  that  the  appetite  may  not  fail. 

4th.  Exercise,  -warmth,  and  a  genial  disposition. 

Functions  of  food. — ^Although  much  attention  has  been 
directed  to  this  important  subject,  viz.,  the  immediate 
and  remote  functions  of  food,  yet  it  must  be  admitted 
that  the  difiiculties  of  the  question  have  not  been  sur- 
mounted, and  that  -we  are  hardly  able  to  particularise 
the  phenomena -which  are  incidental  to  its  transformations. 
We  can  see  clearly  enough  that  its  ultimate  destiny  is 
themanifestationof  force— the  letting  loose  of  the  cosmical 
agencies  which  were  bound  up  in  it— when,  by  undergoing 
oxydation,  it  returns  more  or  less  completely  to  its 
original  forms — cai-bonic  acid,  -water,  and  ammonia  ;  but 
ho-w  and  -where  these  changes  occur,  and  -what  are  the 
subsidiary  phenomena,  and  concurrent  functions,  besides 
those  of  common  motion  and  animal  heat,  are  as  yet 
almost  unkno-wn  to  us.  Nor  are  we  sufficiently  acquainted 
■with  the  special  attributes  of  the  principal  constituents 
of  food,  as  the  albuminous,  the  fatty,  the  farinaceous, 
the  saccharine,  and  the  saline ;  for  although  the  well- 
kno-wn  opinions  of  Liebig,  -with  regard  to  the  dynamic  or 
force-producing  functions  of  the  nitrogenous  or  plastic 
elements  of  food,  and  of  the  thermotic  or  respiratory 
powers  of  the  carbonaceous  have  been  generally  received, 
yet  there  aro  abundant  reasons  for  believing  that  both 
of  these  classes  of  food  may  perform  exactly  the  same  > 
functions  in  respect  of  the  development  of  force ;  and, 
again,  it  is  more  than  probable  that  the  nitrogenous,  or 
plastic  constituents  of  food  may,  like  the  carbonaceous, 
be  oxydised  and  consumed  in  the  living  body  -without 
ever  entering  into  the  composition  of  tissue.  In  these 
respects,  therefore,  there  are  great  points  of  divergence 
from  the  views  of  Liebig. 

Looking,  however,  at  the  proximate  elements  of  food, 
it  may,  perhaps,  best  serve  our  present  purpose  if  -we 
inquire  generally  into  the  several  functions  of  -water, 
albuminoid  compounds,  fatty  substances,  farinaceous  and 
saccharine  matters,  and  mineral  salts. 

1st.  TFatcr  is,  unquestionably,  of  great  physiological 
value,  for  as  much  as  75  per  cent,  of  the  muscular  trssuo 
of  the  animiil  frame  is  composed  of  it ;  and  of  the  20  lbs. 
of  blood  which  an  average-sized  adult  contains  in  his 
body,  about  15A  lbs.  aro  water.  It  is  computed,  .also, 
that  not  less  than  30  lbs.  of  fluid  ebb  and  flow  daily  fi-om 
the  blood  and  alimentary  canal  by  secretion  and  absorp- 
tion. Bidder,  indeed,  estimates  that  about  28-6  lbs  of 
chyle  and  lymph  are  carried  daily  by  tlie  thoracic  duct 
alono  into  tlie  circulation— a  quantity  of  fluid  that 
amounts  to  about  one-fifth  of  the  entire  weight  of  the 
adult  liuman  body  ;  and,  then,  with  regard  to~"tho  excre- 
tions, wo  find  that  rather  nioro  than  a  pound  of  water  is 
exhaled  daily  by  the  breath,  about  a  pound  and  three- 
quarters  by  the  skin,  and  not  less  than  two  pounds  and 
three-quarters  1)y  tlin  kidneys,  making  altogether  about 
hvo  pounds  and  ii-lialf  per  adult  d:iily. 

These  results  indicate  the  importjinco  of  water  in  the 
tunctions  of  the  animal  bod.y.  It  serves  indeed  to  dis- 
solve the  food  and  carry  it  into  the  cii-eulation  ;  to  effect 
the  distribution  of  it  througliout  the  svstem  ;  to  dissolve 
etlete  matters,  as  the  metamorphosed  constituents  of 
worn-  out  tissues,  and  so  convey  them  out  of  the  body  ;  to 
establish  the  chemical  acti\'ity  which  is  necessarV  for 
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nutrition  and  decay ;  to  combine  mechanically  with  the 
tissues  and  lubricate  them,  so  that  they  may  perform 
their  functions ;  and  lastly,  to  evaporate  by  the  air- 
passages  and  skin,  and  thus  maintain  the  proper  temper- 
ature of  the  body. 

2nd.  The  second  constituents  of  our  food — ^namely,  albu- 
minous, nitrogenous,  or  plastic  matters,  wore  once,  and 
until  very  recently,  thought  to  have  the  sole  function 
of  constructing  and  repairing  the  muscular  parts  of  the 
body ;  and  having  so  entered  into  the  composition  of 
tissues,  their  oxydation  and  decay  wore  attended  with 
manifestations  of  force  which  were  the  working  powers 
of  the  animal  machine.  "We  see,"  says  Liebig,  "as  an 
immediate  effect  of  the  manifestation  of  mechanical 
force,  that  a  part  of  the  muscular  substance  loses  its 
vital  properties, — its  character  of  life ;  that  this  portion 
separates  from  the  living  part,  and  loses  its  capacity  for 
growth  and  its  power  of  resistance.  We  find  that  this 
change  of  properties  is  accompanied  by  the  entrance  of  a 
foreign  body  (oxygen)  into  the  composition  of  the 
muscular  fibre ;  and  all  experience  proves,  that  this 
conversion  of  living  muscular  fibre  into  compounds  des- 
titute of  vitality,  is  accelerated  or  retarded  according  to 
the  amount  of  force  employed  to  produce  motion.  Nay, 
it  may  safely  be  afiirmed,  that  they  are  mutually  pro- 
portional ;  that  a  rapid  transformation  of  muscular  fibre, 
or,  as  it  may  be  called,  a  rapid  change  of  matter,  deter- 
mines a  greater  amount  of  mechanical  force ;  and 
conversely,  that  a  greater  amount  of  mechanical  motion 
(of  mechanical  force  expended  in  motion),  determines  a 
more  rapid  change  of  matter."  He  further  remarks  that 
"the  amount  of  azotized  food  necessary  to  restore  the 
equilibrium  between  waste  and  supply  is  directly  pro- 
portional to  the  amount  of  tissue  metamorphosed,"  that 
"  the  amount  of  living  matter,  which  in  the  body  loses 
the  condition  of  life,  is,  in  equal  temperatures,  directly 
proportional  to  the  mechanical  eflects  produced  in  a  given 
time."  That  "the  amount  of  tissue  metamorphosed  in  a 
given  time  may  be  measured  by  the  quantity  of  nitrogen 
in  the  urine;"  and  "that  the  sum  of  the  mechanical 
effects  produced  in  two  individuals  in  the  same  tempera- 
ture, is  proportional  to  the  amount  of  nitrogen  in  their 
urine ;  whether  the  mechanical  force  has  been  employed 
in  voluntary  or  involuntary  motions;  whether  it  has 
been  consumed  by  the  limbs,  or  by  the  heart  and  other 
•viscera." 

These  are  the  generalizations  of  Liebig,  and  they  go 
to  show,  not  onlj'  that  the  dynamical  action  of  the  ani- 
mal body  depends  wholly  on  the  transformation  of 
muscular  tissue,  and  may  be  measured  by  the  quantity 
of  nitrogen  excreted  as  urea ;  but  also  that  no  oxydation 
of  nitrogenous  matter  can  take  place  untU  it  has  passed 
from  the  condition  of  food  to  tissue,  and  has  thus  be- 
come organized.  According  to  this  view,  the  mechanical 
force  of  the  human  machine  is  derived  entirely  from  its 
own  combustion,  and  not  from  the  oxydation  of  matters 
contained  in  the  food. 

For  some  time  past  there  have  been  suspicions  that  this 
view  of  the  case  is  not  correct;  and  the  doubts  of 
physiologists  have  been  strengtliened  by  the  circimistance 
that  great  labour  might  be  performed  for  a  short  period 
without  the  use  of  a  nitrogenous  diet ;  and  that  while 
there  was  always  a  relation  between  the  quantity  of 
nitrogen  in  the  food  and  that  excreted  as  uvea,  there 
was  no  such  relation  between  the  dynamical  actions  of 
the  body  and  the  proportions  of  urea.  Moritz  Troube, 
in  fact,  asserted  in  1861,  after  a  careful  examination  of 
the  subject,  that  all  muscular  force  was  derived  from  tlio 
oxydation  of  fat  and  hycbocarbons,  and  none  from  the 
oxydations  of  tissue.  Hnidonham,  in  1864,  arrived  at  a 
similar  conclusion  ;  and  Bonders  was  likewise  of  opinion 
that  tissue  transformation  would  not  account  for  all  the 
force  of  the  animal  body. 

The  hypothesis  of  Liebig  has  been  further  shaken  bj' 
the  investigations  of  Dr.  Edward  Smith,  who  has  shown 
that  the  proportions  of  nitrogen  in  the  urine  docs  not 
iacrease  with  exercise,  although  the  amount  of  carbonic 


acid  exhaled  by  the  lungs  does.  But  the  most  convincin 
,  proof  of  the  fallacy  of  the  hypothesis  was  furnished  i- 
1866  by  the  experiments  of  Dr.  A.  Pick,  the  Profess  , 
of  Physiology  at  Zurich,  and  Dr.  J.  WisUcenus,  th 
professor  of  chemistry. 

On  the  29th  of  August  of  that  year  they  prepared  thpu 
selves  for  an  ascent  of  the  Faulhom,  one  of  the  Bemc- 
Alps,  which  rises  6,417  feet  above  the  Lake  of  Brient/ 
For  seventeen  houi-s  before  the  journey,  they  took  ri< 
thing  in  the  way  of  solid  food  but  cakes  composed  > 
starch,  fat,  and  sugar ;  and  on  the  following  momin, 
at  half-past  five  o'clock,  thev  began  the  ascent,  choosi^ 
the  steepest  of  the  practical  paths  from  the  little  villa 
of  Iseltwald  on  the  Lake  of  Brientz.  At  twenty  minu 
past  one  in  the  afternoon  their  journey  was  accomplisl 
without  fatigue,  and  from  that  hour  to  seven  in  \ 
evening  they  remained  at  rest  in  the  hotel  at  the  top 
the  mountain.  During  the  whole  of  that  time  (a  peri 
of  thirty-one  hours)  they  took  no  other  food  but  the  nc 
nitrogenous  biscuits ;  but  at  seven  o'clock  they  had 
plentiful  meal  of  meat,  &c. 

The  urine  was  collected  at  three  intervals,  namely  :• 

Ist.  From  6  o'clock,  p.m.  of  the  29th  to  5  a.m.  of  i 
30th;  and  this  they  called  the  night  wine. 

2nd.  From  5  a.m.  of  the  30th  to  1.20  p.m.;  andt 
they  called  the  woi'k  tirinc. 

3rd.  From  1.20  p.m.  to  7  p.m. ;  and  this  they  cal] 
the  after-worh  urine. 

4th.  From  7  p.m.  on  the  30th,  to  the  morning  of  i 
31st ;  and  this  they  called  the  night  urine. 

All  these  were  analysed  for  nitrogen,  and  the  resn 
were  as  follows : 


Grains  of  Nitrogen  Secreted 


Fick. 

WislicenusJ 

3rd.  After  work  urine  .... 

106-7 

37-5  }  ^^"^ 
74-3 

103-1  j 

37-3  1  ""^ 
82-5 

So  that  not  only  were  they  able  to  perform  the  work 
without  a  nitrogenous  diet,  but  the  quantity  of  nitrogen 
excreted  was  less  during  the  work  than  before  or  afbar. 
Even  calculated  at  the  hourly  rate  of  excretion,  it  standi 
thus : — 

Grains  of  Nitrogren  Hourly 
Excreted. 

Fick. 

Wisliccnus. 

During  time  of  work  .... 
Duiing  rest  after  work .... 
During  2ndnightafterwork 

9-72 
6-33 
6-17 
6-94 

9-41 

6-  02 
617 

7-  87 

The  work  which  they  had  performed  was  cstiniat< 
thus: — Fick  weighed  145-5  lbs.  avoirdupois,  and  Wis! 
ccnus  167-5  lbs.;  and  as  they  had  ascended  6,417-5  fw' 
it  is  clear  that  Fick  had  raised  933,746  lbs.  one  for  '  '  • 
(145-5  X  6417-5),  and  Wislicenus  1,074,931  lbs.  1^ 
6417-5);  so  that  for  an  expenditure  of  muscular 
represented  in  the  one  case  bj- 88-6  grains  of  nit: 
and  in  the  other  by  85-6  grains,  the  foregoing  anmui. 
of  work  had  been  done.    Now,  as  1  of  nitrogen  repr 
sonts  6-4  of  dry  muscular  tissue,  it  is  evident  that  Fif ' 
had  consumed  567  grains  of  muscle,  and  Wisliceni'. 
547-8  grains. 

At  the  time  of  the  experiment,  the  thermotic  8Jt 
mechanical  powers  of  these  proportions  of  flesh  wfi 
not  accurately  known,  but  they  have  been  since  (let<r 
mined  in  a  very  careful  manner  by  Dr.  Frankland,  wh 
finds  that  when  pure  dry  lean  of  beef,  albumen,  ac 
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La  are  completely  oxydised  in  a  proper  npparatug,  tlioy 
|vdopo  the  following  amounts  of  heat  and  moohamcal 
ce: — 


—grains  of  piire  dry  beef . . 
™    „      „  albumen.. 
„      „      lu-ea  ..... 


Lbs.  of  water 

Lbs.  lifted  one 

i-aised  1"  Fahr. 

foot  high. 

13-1 

10,083 

12-8 

9,878 

0-G 

436 

a  considering  tlie  mechanical  power  of  muscular  tissue, 
anust  be  remembered  that  it  is  never  completely  oxy- 
Jed  in  the  animal  body,  but  it  is  changed  into  carbonic 
Id,  water,  and  aboiit  one-thii-d  of  its  weight  of  urea,  so 
It  the  potential  energy  of  m\xscle  is  not  so  great  as  in 
s  preceding  results.  Calculated,  indeed,  according  to 
,)  proportions  of  urea  formed,  the  tissues  of  Fick  and 
pslicenus  were  capable  of  the  following  amounts  of 
dological  energy : — 


antity  of  muscle  ) 
sonaumed  . . . .  / 
tual  energy  if) 
nlly  burnt . . . .  j 
ailable  energy,  \ 
leducting    the  > 

irea  ) 

)rk  actually  done 


Flok. 


567-0  grs. 
571,706  ft.-lbs. 

563,466  ft.-lbs. 
933,746  ft.-lbs. 


Wislioenus. 


647-8  grs. 
662,347  ft.-lbs. 

544,386  ft.-lbs. 
1,074,931  ft.-lbs. 


that,  in  the  case  of  Ficlc,  370,280  foot-pounds  of  work, 
1,  in  the  other,  630,545  foot-pounds  are  unaccounted 
But  this  is  not  all,  for,  besides  the  mere  labour  of 
ending  the  mountain,  there  were  the  movements  of 
piration,  and  the  beating  of  the  heart,  and  other 
tor  actions,  to  be  added  to  the  work  actually  done. 
STow  each  beat  of  the  heart  is  estimated  as  equal  to  a 
of  4-611bs.  one  foot  high ;  and  it  is  considered  from 
'udor's  well-known  investigations  that  the  work  of  an 
piration  is  nearly  the  same — namely,  4-541bs.  a  foot 
fh.  Fick  says  that  during  the  ascent  his  pulse  beat  at 
)  average  rate  of  120  a  minute,  and  his  respirations  were 
The  beating  of  his  heart,  therefore,  during  the  5^ 
wea  actually  taken  in  the  ascent  was  equal  to  182,656 
lifted  a  foot  high  ;  and  the  respiration  to  37,455  lbs. 
the  internal  labom-,  or,  as  it  may  be  called,  the  opus 
ale  of  "VVisUcenus  was  in  proportion  to  his  bodily 
ight,  as  compared  with  Pick's— that  is,  as  7  to  6,  then 
)  ascertainable  work  done,  was  to  tho  power  of  the 
.sole  consimied,  as  follows : — 


e 


3rk  of  ascending  the  moun- 

ain  

3rk  of  circulation  

Brk  of  respiration  


tal  ascertainable  work  . . . 
iual  energy  of  the  consumed 
Quscle   


ergy  unaccounted  for 


Flok. 

Wislioenus. 

Ft.-lbs. 

Ft.-lbs. 

933,746 

1,074,931 

182,666 

212,982 

37,455 

43,698 

1,163,767 

1,331,611 

663,466 

544,386 

690,291 

787,225 

om  which  it  appears  that  taking  only  tho  three  factors 
^aacertamable  work— namely,  external  labour,  circula- 
a  and  respiration,  and  disregarding  other  unasccrtain- 
e  motor  actions  of  the  body,  which  are  estimated  by 
■ny  as  greater  than  all  the  rest,  tho  work  actually  pci-- 
led  exceeds  the  energy  of  tho  oxydised  muscle  by 
tte  than  as  much  again. 


It  may  bo  said,  and  truly,  that  these  experiments  of 
Fick  and  Wislicenus  were  of  too  short  a  duration  to 
afford  an  opportunity  of  ascertaining  whether  the  oxydised 
muscle  was  not  afterwards  excreted  ;  but  the  recent  re- 
searches of  Dr.  Parkes  on  the  elimination  of  nitrogen  by 
two  healthy  men  (soldiers)  in  tho  prime  of  life,  during  a 
period  of  seventeen  days,  and  under  different  conditions 
of  diet  and  exercise,  have  shown  that,  although  tho  results 
arc  not  altogether  accordant  with  those  of  Fick  and  Wis- 
licenus— yet  the  conclusions  are  certainly  born  out,  that 
a  non-nitrogenous  diet  will  sustain  the  body  during 
exercise  for  a  short  time,  and  that  exercise  produces  no 
notable  increase  in  the  nitrogen  of  the  urine.  On  the 
contrary,  the  amount  of  urea  is  actually  less  during  work 
than  at  a  period  of  rest ;  and  he  thinks  that  the  muscle, 
instead  of  oxydising,  and,  therefore,  losing  its  substance 
diu'ing  labom-,  actually  appropriates  nitrogen  and  grows 
— its  exhaustion  being  dependent,  not  so  much  on  its 
decay,  as  on  the  accumulation  of  the  oxydised  products 
of  hydro-carbon,  as  lactic  acid,  &c.,  in  its  tissue,  which 
require  rest  and  time  for  their  removal.  That  some 
decay  of  the  muscle  takes  place  there  can  be  no  doubt ; 
for,  as  Dr.  Parkes  observes,  "  although  it  is  certain  that 
very  severe  exercise  can  be  performed  on  non-nitrogenous 
diet  for  a  short  time,  yet  it  does  not  follow  that  nitrogen 
is  unnecessary.  The  largest  experience  shows,  not  only 
that  nitrogen  must  be  supplied,  if  work  is  to  be  done, 
but  that  the  amount  must  augment  with  the  work.  For 
a  short  period  the  well-fed  body  possesses  sufficient 
nitrogen  to  permit  muscular  exertion  to  go  on  for  some 
time  without  a  fresh  supply ;  but  the  destruction  of 
nitrogenous  tissues  in  these  two  men  is  shown  by  the 
way  in  which,  when  nitrogen  was  again  supplied,  a 
large  amount  was  retained  in  the  body  to  compensate 
for  previous  deprivation."  It  would  seem,  too,  from 
the  great  exhaustion  of  the  men  on  the  second  day  of 
a  non-nitrogenous  diet,  that  their  muscles  and  nerves 
were  becoming  structurally  impaired,  and  that  if  the 
experiments  had  been  continued  for  a  third  day  there 
would  have  been  a  large  diminution  in  the  amount  of 
work.  The  work  which  they  actually  performed  on  a 
non-nitrogenous  diet  of  starch  and  butter,  in  the  form  of 
biscuits  and  arrowroot,  was  walking  exercise  of  23-76 
miles  the  first  day,  and  32-78  the  second.  The  first 
day's  work  occupied,  with  intervals  of  rest,  about  ten 
hours  and  three-quai'ters,  and  it  was  done  without 
fatigue  ;  but  the  second  day's  work  took  twelve  hours, 
and  the  last  thirteen  miles  were  accomplished  -with  great 
fatigue.  Calculated  according  to  Haughton's  fornnda 
(that  walking  upon  a  level  surface  is  equal  to  lifting 
l-20th  of  the  weight  of  tho  body  through  tho  distance 
walked),  the  labour  in  the  two  days  was,  for — 


The  first  day  

The  second  day  .... 

Total  work  , , . . 

Total  nitrogen  ex-  ■) 
cretcd   J 

Equal  to  muscle  oxy- 1 
dizcd   j 

Tho  energy  of  which  ) 
(minus  m-ca)  is  . ,  | 


S. 

■Weighinj?  with 
clothes  I(i2-411)S. 


1,018,676  ft.-lbs, 
1,405,397  „ 


2,424,073  „ 


529-16  grains, 
3,386-92  „ 
3,267,361ft.-lbs. 


T. 

Weighing  with 
Clothes  121-2  Ills. 


779,062  ft. -lbs. 
1,074,817  „ 


1,853,879  „ 


492-46  grains. 
3,151-74  „ 
3,040,483  ft. -lbs. 


Tho  amount  of  nitrogen  excreted  during  the  time  of 
actual  exorcise  was  only  about  half  tho  above  ;  and,  cal- 
culated in  this  way,  it  would  only  account  for  about 
two-thirds  of  tho  labour-foree.  Tho  result.s,  therefore, 
prove  that  although  the  basis  for  tho  calculalions  of  Fick 
and  Wislicenus  wns  too  narrow  fw  accurate  deductions, 
yet  tho  mechanical  force  of  the  oxydised  musclo  is  not 
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sufficient  to  account  for  external  and  internal  work ;  and 
tho  conclusion  is  that,  in  tho  above  experiments,  Ihe 
motive  power  of  tlio  muscles  was  not  derived  from 
their  own  oxydation  of  non-nitroR'cnous  matters. 

Tho  researches  of  Dr.  Edward  Hmith  throw  additional 
light  on  tho  subjcefc,  for  he  ascertained  that  tho  amount 
of  carbonic  acid  exhaled  by  tho  lungs  was  in  proportion 
to  tho  actual  worlc  performed. 

During  sloop  it  was  at  tho  rate  of  . .  293  grs.  per  hour. 
When  lying  down  and  approaching  \    „ . . 

sleep   ■  /    -^^^  "  " 

In  a  sitting  postiu'O    491  ,,  ,, 

When  walliing  two  miles  an  liour  .  1,088  ,,  ,, 
When  walking  three  miles  an  hour  1,532  „  ,, 
And  when  woiliing  at  the  treadmill  2,926  „  „ 

It  is  higlily  probable,  therefore,  that  the  largest  amount 
of  muscular  force  is  derived  from  the  hydi'o-earbons  of 
our  food  ;  not  that  tho  nitrogenous  matters  of  it  may  not 
also  bo  a  source  of  power;  but  there  is  no  necessity,  as 
Liebig  supposes,  for  their  being  previously  constructed 
into  tissue.  The  experiments  of  Mr.  Savory,  in  fact, 
show  that  rats  can  live  and  be  in  health  for  weeks  on  a 
purely  nitrogenous  diet,  and  it  is  nearly  certain  that 
under  those  circumstances  the  nitrogenous  matters  are 
mostly  oxydised  without  entering  into  the  composition 
of  tissue.  This,  as  I  have  said,  is  the  main  point  of 
divergence  from  the  hypothesis  of  Liebig ;  and  it  is 
further  indicated  by  the  fact  that  tho  amount  of  nitrogen 
excreted  is  not  in  proportion  to  the  work  done,  but  to  the 
quantity  of  it  in  the  food,  even  when  there  is  no  muscular 
exertion. 

That  the  chief  functions  of  nitrogenous  matters  is  to 
repair  tissue,  there  can  be  no  doubt,  for  animals  kept  on 
a  piu'cly  carbonaceous  diet  quickly  lose  weight,  and  at 
last  die  from  a  disintegration  of  tissue  ;  but  it  is  equally 
certain  that  the  nitrogenous  constituents  of  food  have 
other  ofhcos  to  perform.  A  daily  diet  of  21bs.  of  bread 
contains  enough  nitrogen  to  supply  the  mechanical  wants 
of  the  system,  but  it  will  not  maintain  life.  There  is 
required  an  addition  of  animal  food  to  render  it  sufficient 
for  this  purpose  ;  and  indeed  tho  instincts  and  habits  of 
the  human  race  show,  beyond  all  question,  that  a  com- 
;  parativcly  rich  nitrogenous  diet  is  necessary  for  the 
proper  sustenance  of  life  ;  and  it  is  very  probable  that  it 
assists  tho  assimilation  of  the  hydrocarbons.  In  this 
way  it  may  help  in  the  development  of  force  without 
itself  contributing  directly  to  it ;  and  this  may  serve  to 
explain  the  fact,  that  there  is  a  relation  between  the 
amount  of  nitrogen  contained  in  the  food  and  the  labour 
value  of  it.  Carnivorous  animals  are  not  only  stronger 
and  more  capabl6  of  prolonged  exertion  than  herbi- 
vororous,  but  they  are  also  fiercer  in  their  disposition, 
as  if  force  were  superabundant.  The  boars  of  India  and 
America,  says  Playfair,  which  feed  on  acorns,  are  mild 
and  tractable,  while  those  of  the  polar  regions,  which 
consume  flesh,  are  savage  and  untamable ;  and  taking 
instances  of  people — the  Peruvians  whom  Pizarro  found 

i  j  in  the  country  at  ils  conquest,  were  mild  and  inoffensive 
I  in  their  habits,  and  they  subsisted  chiefly  on  vegetable 
food  ;  whilst  their  brethren  in  Mexico,  when  found  by 
Cortes,  wore  a  warlike  and  fierce  race,  and  tliey  fed  for 
tho  mo.st  part  on  animal  diet.  Tho  miners  of  Chili,  who 
work  like  horses,  also  food  like  them,  for  Darwin  tells  us 
that  their  common  food  consists  of  bread,  beans,  and 
roasted  grain.  Tho  Hindoo  navvies  also  who  were 
employed  in  making  the  tunnel  of  tho  Bhoro  Ghat  Itail- 
way,  and  who  had  very  laborious  work  to  perform,  found 
it  impossible  to  sustain  their  health  ona  vegetablodiet,  and 
being  left  at  liberty  by  their  caste  to  cat  as  they  pleased, 
they  took  tho  common  foo  I  of  the  English  navigators, 
and  wnro  then  able  to  work  as  vigorously.  Abundant 
examples  of  this  description— some  of  which  will  bi> 
further  discussed  as  we  p^oceRd,  may  be  cited  in  proof 

I  1    of  the  direct  relation  of  plastic  food  to  mechanical  work ; 

'  '  but  there  is  no  proof  that  this  material  must  first  form 
tissue  before  its  dynamical  power  can  bo  elicited. 


It  is,  however,  a  remarkable  fact  that  all  forma  of 
nitrogenous  food  have  not  the  same  nutritive  value ;  th' 
glutinous  matters  of  barley  and  wheat,  though  alm^ 
identical  in  chemical  composition,  have  very  dift'or(;rii 
sustaining  powers.  It  is  the  same  with  muscular  flesh 
and  artificially  prepared  fibrin  and  gelatine.  Magendio 
found  that  dogs  fed  solely,  for  120  days,  on  raw  moat 
from  sheep's  heads,  preserved  their  health  and  vig(;  ■ 
during  the  whole  of  tho  time  ;  but  more  than  three  tin. 
the  amount  of  isolated  fibrin,  with  the  addition  of  muck 
gelatine  and  albumen,  wore  insufficient  to  preserve  life. 

Wo  may  conclude,  therefore,  that  although  the  main 
functions  of  nitrogenous  matters  are  to  construct  and 
repair  tissue,  yet  they  have  manifestly  other  duties 
to  perform  of  an  assimilative,  a  respiratory,  and  force- 
producing  quality  which  are  far  from  being  understood. 
What  do  we  know,  indeed,  of  the  actual  modus  operandi 
of  tho  nitrogenous  ferments — ptyalin,  pepsin,  pancreatin, 
&c.,  which  are  secreted  so  abundantly  into  the  alimentar'.- 
canal ;  or  of  tho  conjugate  nitrogenous  compounds  whi 
are  present  in  the  bile  ?  and  how  far  have  we  advanc  .^ 
in  interpreting  the  functions  of  the  nitrogenous  constitu- 
ents of  tea,  coffee,  mate,  guarana,  cocoa,  &c.,  which  tho 
instincts  of  mankind  in  every  part  of  the  globe  have  cvi- 
dently  chosen  for  some  physiological  purpose?  Tl;  ■ 
same  may  be  said  of  tho  crystalline  nitrogenous  matt' 
of  soup — as  creatin,  creatinin,  inosic  acid,  &c.,  which  can 
hardly  be  regarded  as  food.s,  although  they  have  powerful 
sustaining  properties.  But  enough  of  this  for  tho 
present ;  and  before  leaving  this  part  of  the  subject,  I 
would  direct  attention  to  the  fact,  that  nitrogenur 
matters  when  oxydised  in  the  animal  body  never  yio,  . 
up  the  whole  of  their  potential  energy,  for,  by  being  c 
verted  into  urea,  which  is  the  chief  product  of  th 
decay,  there  is  at  least  a  seventh  part  of  their  power  lo 
in  the  secretion.  It  may  be  that  this  is  a  necessity  arbing 
out  of  tho  circumstance  that  if  they  were  completely 
oxydised  in  the  animal  body  and  converted  into  carbonic 
acid,  water,  and  nitrogen,  the  last-named  gas  would  bt 
unable  to  quit  the  system,  because  of  its  insolubility  in 
the  animal  fluids. 

Functions  o  f  Faf. — The  hydrocarbons  which  go  by 
name  of  fat,  differ  from  other  hydrocarbons,  as  sugai*  an* 
starch,  in  the  circumstance  that  the  oxygen  is  never 
sufficient  quantity  to  satisfy  the  affinity  of  the  hydi'Ogen 
and,  therefore,  fat  is  more  energetic  as  a  respiratory  o: 
heat-producing  agent.  Its  power,  indeed,  in  this  respect 
is  just  twice  and  a-half  as  great  as  that  of  starch  o: 
sugar;  for  10  grains  of  it  will,  by  combining  will 
oxygen,  develop  sufficient  heat  to  r.iise  23'21bs.  of  wate 
one  degree  of  Fahi-enhcit ;  and  according  to  the  deduc 
tions  of  both  Joule  and  Meyer,  this  is  equivalent  to  th' 
power  of  raising  17,9231bs.  one  foot  high.  In  coli 
countries,  where  animal  warmth  is  required,  food  rich  ij 
fat  is  always  preferred ;  and  tho  fat  bacon  of  the  Englisl- 
labourer  contributes  in  no  small  degree  to  the  productioi 
of  mechanical  foi-ce. 

But  besides  this,  fat  serves  important  functions  in  th: 
processes  of  digestion,  assimilation,  and  nutrition.  Ac 
cording  to  Lohmann,  it  is  one  of  tho  most  active  agent 
in  the  metamorphosis  of  animal  matter;  and  this  is  see 
not  merely  in  tho  solution  of  nitrogenous  articles  of  foo 
during  digestion,  but  also  in  tho  conversion  of  nutrier 
plastic  substances  into  cells  and  masses  of  fibre.  r.l>  is#i 
long  since  observed  that  duiing  the  process  of  art: In  i; 
digestion,  tho  solution  of  nitrogenous  foods  was  considei 
ably  accelerated  by  means  of  fat;  and  Lchmann  ha 
since  detemiinod,  by  actual  ex])erimont  on  dogs,  tlu 
albuminous  substances  deprived  of  fat  remain  longer  i 
tho  stomach,  and  require  more  time  for  their  metamoi 
])hosi8  tlian  tho  same  substances  impregnated  with  fii' 
It  is  probable,  indeed,  that  the  digestive  power  of  Ui 
pancreatic  fluid  is  duo  in  great  measure  to  the  prcsenf 
of  fat ;  and  that  the  subsequent  chymification  of  foo< 
and  its  absorption  into  the  blood,  is  greatly  assisted  b 
it.  There  is  also  good  i-eason  for  believing  that  it  : 
largely  concerned  in  tho  formation  of  bile,  and  that  tt 
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liary  acids  aro  conjugated  fatty  compounds.  This 
ly  account  for  tho  well-known  action  of  fat  uacon, 
d  other  such  foods  in  promo  ting  the  secretion  of  bile. 
Tho  digestive  power  of  fat  is  certainly  considerable; 
d  it  is  no  less  active  in  tho  subsequent  conversion  of 
trogtnous  matters  into  cells  and  tissues,  and  perhaps 
so  in  effecting  their  retrograde  decay.  Colourless  blood 
rpuscles  receive  perhaps  the  iirst  impulse  of  J^nc'i" 
rmation  from  tho  metamorphosis  of  fat;  and  thus  it 
xj  bo  an  important  aid  in  the  genesis  of  blood.  It 
)nld  appear,  too,  from  tho  latest  investigations  of  phy- 
)logists  that  it  plays  an  equally  important  part  m 
ery  kind  of  cell  development.  Aeherson  showed,  as 
r  back  as  1840,  that  albumen  always  coagulates  from 
I  solution  around  a  fat  globiile,  and  this  is  seen  in  tho 
tie  fattv  particles  of  milk,  which  have  a  covering  like  a 
11-wall  of  consolidated  casein.  Hunefield,  Nasso,  and 
hers,  have  further  shown  that  the  nucleoli  of  cells  in- 
xiably  consist  of  fat,  and  that  recently-formed  plasma 
ways  conbiins  more  fat  than  the  mature  cell.  The 
nclnsion,  therefore,  is  that  it  takes  an  active  part  in 

I  the  processes  by  which  the  nutrient  constituents  of 
od  aro  converted  into  the  solid  substrata  of  organs ; 
id  so  energetic  are  its  powers  in  this  respect,  that  when 
e  nitrogenous  matters  of  the  fluids  are  not  in  sufEicicnt 
lantity  to  fonii  cells  with  the  fat,  it  borrows  the 
aterial  from  muscular  or  other  tissues,  and  thus  pro- 
ices  a  fatty  degeneration  of  the  part.  This  is  observed 

the  muscular  sti-uctures  of  over-fed  animals,  in  the 
isues  of  drunkards,  who  take  a  large  amount  of  fat- 
rming  food,  and  in  the  livers  of  geese  that  are  crammed 
ith  a  farinaceous  diet. 

And  not  only  is  it  concerned  in  the  formation  of  new 
sue,  but  it  also  pervades,  and  finally  disintegrates,  the 
der  structures,  especially  when  the  vitality  of  them  is 
■w.  In  this  manner  it  helps  in  the  solution  and  subse- 
.ent  removal  from  the  animal  body  of  decayed  and 
orbid  products  of  the  protein  tj^e. 
Again,  its  presence  in  large  quantity  in  the  tubules  of 
;rves,  and  in  the  ganglionic  centres,  would  indicate 
lat  it  performs  some  highly  important  functions  in 
ervous  action. 

And  lastly,  the  distribution  of  it  in  the  tissues,  and 
le  accumulation  of  it  around  certain  organs,  serve  to 

II  up  the  vacuities  of  the  body,  to  give  rotundit)'  to  the 
'rm,  to  equalize  external  pressui-e,  to  diminish  the 
iction  of  parts,  to  give  suppleness  to  the  tissues,  and  by 
3  bad  conducting  property  to  retain  the  animal  warmth, 
at,  therefore,  must  always  enter  largely  into  the  com- 
>3ition  of  our  food,  for  other  hydrocarbons,  though 
ipable  of  transformation  into  fat,  cannot  entirely  take 
s  place. 

3rd.  Starches  and  saccharine  substances, — These  are  well 
lUed  hydrates  of  carbon,  for  the  oxygen  and  hydrogen 
mtained  in  them  are  nearly  always  in  the  proportion  to 
irm  water.  The  carbon,  therefore,  is  alone  capable  of 
cydation,  and  according  to  Liebig  their  functions  are 
itirely  calorific  or  respu-atory ;  but,  like  other  heat- 
oducing  agents,  they  must  also  have  mechanical 
)wer,  for  everything  that  will  raise  the  temperature  of 
pound  of  water  one  degree  of  Fahi-enheit  will,  by  an- 
her  modification  of  its  action,  raise  7721bs.  a  foot  high, 
he  energies,  however,  of  this  class  of  substances  are  not 
3arly  so  great  as  with  fats,  for  in  the  last  case,  as  I  have 
id,  there  is  much  available  hydrogen,  as  well  as  carbon, 
r  oxydation.  Tho  diagram  which  is  before  you  will 
ako  this  clear. 

Calorific  axd  Motke  Powp.ns  of  10  Giums  of  the 
Substance  ix  its  Natvuai.  .State. 

I.lw.  of  wntcr  I^lw.  lifted  one 
raised  1"  I'lihr.  fdot, 

Grape  .sugar   H'i  . .  0,477 

Lump  sugar   8-G  . .  G,G17 

Arrowroot   10-0  ..  7,731 

Jiitter    18.0  ..  u:.iM 

Bccf-fat   20-'J  ..  10,131. 


So  that,  in  round  numbers,  the  calorific  power  of  fat  is 
about  twico  as  great  as  that  of  st;irch  and  sugar,  and 
when  dry  it  is  twico  and  a-half  as  gi-cat. 

But  these  substiinces  have  other  duties  to  perfoim 
besides  tho  development  of  animal  heat,  which  is,  in  fact, 
tho  final  product  of  their  oxydation,  for  on  becoming 
changed  into  glucose  by  digestion  they  take  tho  form  ot 
various  acid  compounds,  ns  lactic  acid,  which  occurs  in 
the  stomach  and  in  tho  juico  of  flesh ;  butyric,  formic, 
and  acetic  acids,  which  are  found  in  tho  perspiration. 
Tho  exact  functions  of  those  acids  aro  not  known  to  us, 
although,  as  I  have  already  explained,  the  presence  of 
lactic  acid  in  tho  stomach  is  essential  to  the  digestion  of 
nitrogenous  matters ;  and  perhaps  also  its  occurrence  in 
the  juice  of  flesh  is  for  a  similar  object— namely,  tho 
solution  of  eS'ete  tissues. 

Starches  and  sugars  are  also  concerned  in  the  produc- 
tion of  fat.  This  was  once  the  subject  of  an  animated 
discussion  by  Liebig  and  Dumas,  whose  views  of  it  were 
in  complete  antagonism  ;  but  the  experiments  of  Bous- 
singauit,  Persoz,  Lawes,  and  others,  on  the  feeding  of 
animals  have  proved  beyond  all  question  that  fat  may  be 
derived  from  tho  hydrates  of  carbon,  and  that  therefore 
the  views  of  Liebig  were  correct.  Common  experience, 
indeed,  has  fidly  taught  us  that  foods  which  are  rich  in 
farinaceous  matters  and  sugar  are  very  capable  of  pro- 
ducing fat. 

4th.  Tho  saline  or  mineral  constituents  of  food  are 
largely  concerned  in  tho  metamorphosis  of  matter  ;  and, 
perhaps,  this  is  their  solo  function.  It  is  a  specialty  of 
these  substances  to  givo  a  soluble  form  to  the  plastic  con- 
stituents of  food,  and  of  the  animal  tissues.  They  are, 
therefore,  concerned  in  the  phenomena  of  digestion, 
absorption,  sanguification,  assimilation,  disintegration, 
and  secretion.  In  truth  they  aro  tho  chief,  if  not  tho 
only,  media  for  the  transference  of  organic  matter  from 
place  to  place  in  the  animal  body — being  on  one  hand 
the  purveyors  of  nutrient  materials  into  the  system,  and 
on  the  other  tho  carriers  of  effete  substances  out  of  it ; 
besides  which,  it  is  very  probable  that  they  are  the  agents 
whereby  liquid  colloidal  forms  of  nutriment  are  changed 
into  solid  or  pectous,  as  in  the  formation  of  solid  tissues 
from  the  blood.  In  the  case  of  digestion  and  absorption 
the  plastic  elements  of  our  food,  as  albumen,  fibrin, 
gelatin,  ifcc.,  arc  not  of  themselves  capable  of  dialysis,  or 
of  passing  through  the  walls  of  the  alimentary  canal ; 
and,  therefore,  absorption  must  be  assisted  by  some 
physical  agent.  This  agent  is  the  highly  diftusive  acids 
and  salts  which  are  8(^creted  so  frcclj'  into  the  stomach 
during  digestion  ;  and  it  is  very  probable  that  they  not 
only  effeet  a  solution  of  the  proteinaccous  matter  of  food, 
but,  by  converting  it  into  peptones,  as  Lehmann  ex- 
presses it,  they  also  change  the  molecular  form  of  the 
material,  and  malco  it  pass  from  an  uniibsorbalde  colloid 
into  a  highly  diffusive  crystalloid.  If,  indeed,  it  be,  as 
Mr.  Graham  supposes,  that  a  colloid  molecule  is  but  a 
group  of  smaller  crystalloids,  tho  notion  of  tho  saline  and 
acid  constituents  of  the  gastric  juice  might  be  to  break 
up  the  larger  colloid  molecule,  and  thus  give  it  tho  pro- 
perty of  diffusion  and  absorption.  An  opposite  condition 
of  things  would  occur  in  the  alkaline  blood,  whereby  the 
colloid  molecule  would  regain  its  structure,  and  loso 
its  diffusive  tendency ;  but,  coming  to  the  ti.<suos, 
whero  an  acid  condition  of  the  fluids  again  exists, 
it  onco  moro  changes  its  molecular  structure,  and 
quits  tho  blood  to  serve  tho  purposes  of  nutiition.  The 
exact  nature  of  the  phenomena  that  occur  when  tho 
liquid  nutrient  m.attcr  which  thus  escapes  is  changed 
into  solid  tissue  is  unlcnown  to  us  ;  but  there  is  good 
reason  for  believing  that  it  is  no  more  than  a  molecular 
movement  effected  hy  the  agency  of  »»lino  matter.  In 
tho  case  of  certain  structures  which  contain  more  than  a 
common  amount  of  mineral  salt.'t,  this  i.s  nnqu:  stioiiaMy 
so,  for  it  occurs  in  the  eoiisulidalion  of  the  spieulii>  of 
sponges,  tho  calcareous  tissues  of  jiolyiies,  tho  hard 
dermal  .slruclurcs  of  tho  radiain,  nioUuscn,  Crustacea, 
tV:c.,  and  in  the  calcareous  deposits  of  bone,  Icoth,  legu- 
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mentaiy  scales,  ogg-shoUs,  &c.,  of  the  vertobratn.  In  all 
llicsu  instances  tho  secreted  matter  must  first  have  been 
crystalloidal,  or  it  could  not  have  been  secreted;  it  then 
lakes  tho  form  of  a  liquid  colloid  or  jolly  ;  and  finally,  by 
a  further  molecular  movement,  it  passes  into  tho  condi- 
tion of  a  pcctous  solid — tho  saline  constituents,  accord- 
ing to  their  naturo  and  ijroportion,  determining  tho 
degrees  of  hardness. 

Agiiin,  tho  removal  of  efifeto  matters  and  worn-out 
tissues  is  undoubtedly  effected  by  tho  agency  of  saline 
substances ;  for,  during  the  processes  of  oxydation,  acid 
compounds  are  produced,  which,  by  acting  chemically  on 
the  saline  constituents  of  the  animal  fluids,  givo  them  a 
solutivo  power  on  plastic  matters,  and  thus  enable  them 
to  remove  tho  debris  of  worn-out  tissue. 

As  to  special  functions  of  the  several  saline  constituents 
of  foo  1,  little  can  bo  said  ;  but  it  is  a  remarkable  fact 
ihrit  th.0  a/ka/ine  or  basic  phosphate  of  soda  is  invariably 
found  in  tho  blood,  while  acid  phosphate  of  potash  is  the 
chief  constituent  of  the  juice  of  flesh.  Most  likely 
the  former  is  concerned  in  preserving  the  liquid  colloidal 
condition  of  albumen  and  fibrin,  and  so  keeping  them 
from  being  lost  by  secretion,  whilo  the  latter  is  engaged 
in  an  opposite  duty.  The  alkalinity  of  the  blood  also 
helps  in  the  oxydation  of  organic  matters ;  and  as  the 
basic  phosphate  of  soda  is  endowed,  like  an  alkaline  car- 
bonate, with  the  power  of  absorbing  carbonic  acid,  it  is 
the  chief  agent  whereby  this  compound  is  removed  from 
the  system.  This  is  a  remarkable  property,  and  is  one 
of  the  chief  uses  of  basic  phosphate  of  soda  in  the  blood. 
In  point  of  fact,  when  it  is  not  there  in  sufiS.cient 
quantity  to  perform  this  function,  it  is  replaced  by  an 
alkaline  carbonate.  We  find  this  to  be  so  in  the  blood 
of  herbivorous  animals,  where  the  proportions  of  the  two 
salts  are  the  reverse  of  what  they  are  in  man  and  car- 
nivora.  Some  notion  may  be  formed  of  the  relative 
importance  of  the  saline  matters  of  the  blood  by  refer- 
ence to  this  diagram  from  Liebig. 

Percextage  Composition  of  the  Mineeal  Matters 
OF  Blood. 


Man. 

Pig-. 

Dog. 

Fowl. 

Sheep. 

Ox. 

Mineral  Acidsand  O.Kido  1 

31-79 
05-66 
3-33 

9-22 

36  50 
49-80 
3-80 

9-90 

36-82 
55-24 
2-07 

6-87 

47-26 
43-41 
2-22 

2-11 

14-80 
55-79 
4-87 

24-54 

14-04 
60  00 
3-64 

22-32 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

And  in  those  cases  where  the  phosphoric  acid  is  deficient, 
ib  is  replaced  by  carbonic  acid.  In  man,  for  example, 
the  quantity  of  combined  carbonic  acid  in  the  ashes  of 
the  blood  is  only  3-78  per  cent.,  whereas  in  tho  calf  it  is 
0-8;j,  and  in  tho  sheep  19-47  per  cent.,  so  that  in  all 
casos  the  alkalinity  of  the  blood  remains  the  same. 

Tho  salts  ofiMtash  in  tho  juice  of  flesh  have,  no  doubt, 
an  equally  important  duty  to  perform,  although  of  an 
opposite  character;  for  whilo  the  alkaline  phosphate  of 
ijd'i  in  the  blood  prevents  the  transudation  of  nutrient 
matter,  tho  acid  phosphate  of  potash  in  the  muscular 
fluid  promotes  it ;  and  thus  it  is  concerned  in  nutrition 
and  in  tho  solution  of  worn-out  tissues. 

Enrlhij  phosphates,  especially  of  lime,  aro, 

])orhrip3,  the  agents  for  tho  consolidation  of  tissue ;  for 
not  only  arc  they  present  in  the  hnrd  structures  of  the 
body,  as  tho  bones  and  teeth,  but  they  also  enter  into 
the  composition  of  flesh. 

And  not  less  impoitant  in  tho  morphological  functions 
( f  the  animal  body  is  the  presenco  of  commnn  salt.  It  is 
a  largo  cohstituciit  of  every  one  of  tho  secretions,  and 
forms  about  half  tho  total  weight  of  the  saline  matters  of 
Iho  blood.  Unlike  tho  phosphates,  however,  it  docs  not 
(  liter  into  tho  composition  of  tissue,  but  seems  to  be  only 
I  mclium  of  absorption  and  secretion  ;  and  so  necessary 
i  i  it  for  this  purpose,  that  it  is  not  possible  to  alter,  to 
any  largo  extent,  its  proportion  in  tho  blood.    If  vro 


drink  water  containing  but  little  common  salt  in  solutior 
it  does  not  permanently  dilute  the  blood,  but  pa- 
imraediately  by  the  kidneys;  and  if  wo  try  to  in 
the  amount  in  the  blood  by  drinliing  solutions  of  sail, . 
sea  water,  it  refuses  to  be  absorbed.    This  normal  pr- 
portion  of  it  in  the  blood  is  evidently  a  physio! 
necessity,  which  tho  conditions  for  diffusion  imper,. 
demand.    It  is  a  curious  fact,  also,  that  common  sail  iamA-: 
tho  faculty  of  foi-ming  crystallizable  compounds  -wHRf*' 
most  of  the  unorganised  and  cfi'ete  constituents  of  tl 
body.    INIay  it  not,  therefore,  be  an  impoi'tant  agent 
difl'usion,  and  bo  thus  concerned  in  the  phenon: 
absorption  and  secretion ;  for  as  colloidal  matters- 
men  and  fibrin — cannot  pass  through  the  walls  of  ti 
intestines,  or  tho  blood-vessels,  it  may  well  bo  th:. 
through  the  agency  of  common  salt  and  tho  free  acid  of  tL 
gastric  and  muscular  juices,  they  temporarily  assumej 
crystalloidal  condition,  and  arc  thus  absorbed  or  secreti 

The  constant  presence  of  common  salt  in  the  secretiq 
and  the  necessifry  for  it  in  due  proportion  in  the  bla 
indicate  the  importance  of  a  proper  supply  of  it  with  i 
food.  "Wo  perceive  this  in  the  instinct  of  animals, 
in  our  own  cra-ving  for  it  when  it  does  not  exist  in  su 
cient  quantity  in  the  food.  Animals,  in  fact,  will  1 
long  distances,  and  brave  the  greatest  dangers,  to  obti 
it.  Men  will  barter  gold  for  it;  indeed,  among 
Gallas,  and  on  the  coast  of  Sierra  Leone,  brothers  -wiT ' 
sell  their  sisters,  husbands  their  wives,  and  parents  tht 
children,  for  salt.  In  the  disti-ict  of  Accra,  on  the  Go. 
Coast  of  Africa,  a  handful  of  salt  is  the  most  valual. 
thing  upon  earth  after  gold,  and  -svill  purchase  a  slavi  * 
or  two.  Mungo  Park  tells  us  that  with  the  Mandingoei-#> 
and  Bambaras  the  use  of  salt  is  such  a  luxury,  that  t 
say  of  a  man  "he  flavours  his  food  -with  salt "  is  to  imp. 
that  he  is  rich  ;  and  children  vnH  suck  a  piece  of  roc'i 
salt  as  if  it  were  sugar. 

The  experiments  of  Boussingault  have  shown  that 
although  salt  mixed  with  the  fodder  of  animals  does  no 
much  affect  the  quantity  of  flesh,  fat,  or  milk  obtain- 
from  them,  yet  it  seriously  affects  theii-  appearance  an 
general  condition;  for  animals  deprived  of  salt,  othajp: 
than  that  contained  naturally  in  the  food,  soon  get  heav: 
andduUin  their  temperament,  and  have  _  a  rough  ar 
staring  coat.  Eeulin  states  that  animals  which  do  not  fir 
it  in  their  food  or  drink,  become  less  prolific,  and  ti 
breed  rapidly  diminishes  in  nrunber.    This  is  confirm 
by  Dr.  Lo  Saine,  who  saj-s,  in  his  prize-essay  on  sa. 
that  it  increases  the  fertility  of  the  male   and  tL 
fecundity  of  tho  female,  and  it  doubles  the  power  0^ 
nourishing  the  foetus.    During  the  period  of  sucklinn 
also,  salt  given  to  the  mother  renders  the  milk  mf  ; 
abundant  and  more  nutritious.    It  likewiso  acci ' 
growth,  and  gives  a  finer  condition  to  the  skin ;  : 
flesh  of  animals  fed  with  it  is  better  flavoured,  ana  ii. 
easily  digested,  than  that  of  animals  which  do  not  parti, 
of  it.    In  barbarous  times,  the  most  horrible  of  pum^ 
ments,  entailing  certain  death,  was  the  feeding  of  culpr. 
on  food  without  salt ;  and  in  the  experiments  of  i- 
French  Academicians,  flesh  deprived  of  its  saline  cc: 
stituents  by  being  washed  with  water,  lost  its  nutnbv  . 
power,  and  animals  fed  on  it  soon  died  of  starvaUoij 
Even  after  a  few  days,  with  such  a  diet,  the  instincts  c  | 
the  animals  told  them  it  was  worthless  as  food ;  indeecj 
for  all  purposes  of  nutrition,  it  was,  as  Liebig  says,  nj 
better  than  the  eating  of  stones,  and  the  utmost  tormont- 
of  hunger  wore  hardly  sufficient  to  induce  them  to  cc- 
tinuQ  the  diet.    There  was  plenty  of  nitrogenous  matt, 
in  the  food,  but  there  was  no  medium  for  its  soluUa^c; 
and  absorption,  and  hence  it  was  useless. 

The  oxides  of  iron,  and  their  homologues,  the  oxide-' 
iiiaiiiffiiiese,  are  largely  concerned  in  the  processes  "i  •=  ' 
o-uification  and  oxydation.    They  enter  into  the 
sition  of  tho  globules  of  the  blood— manganese  be  i . 
chi-f  mineral  constituent  of  the  corpuscles  of  wni> 
blooded  aTiinial.s,  and  iron  of  red.    In  fact,  the  colounr.- 
matter  of  the  blood  discs  (cruorin),  as  well  as  that  on 
muscles  (myochi-omc),  ia  a  compound  of  iron  ana  aiw 
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n  (globulin),  which  has  a  romarkahlo  property  of  fib- 
bing oxygen  when  exposed  to  the  air,  and  of  giving 
ait  again'in  the  presence  of  reducing  agents.    In  the 
'  cnso  it  acquires  an  arterial  tint,  and  in  the  other  a 
lous;  and  the  spectrum  informs  us  that  these  two 
juditions  of  it  arc  easily  assumed— one  hy  the  presence 
f  atmospheric  oxygen,  and  the  other  hy  decajnng  or- 
anic  matter.    It  is  hardly  to  ho  doubted  that  these 
e  the  conditions  of  it  in  blood— the  bright  red  oxydizcd 
ruorin  being  the  form  of  it  in  arterial  blood,  and_  the 
ark  reduced  variety  of  it  in  venous.    The  functions, 
lerefore,  of  both  cruorin  and  myochrome  are  entirely 
f  a  respiratory  nature ;  for,  in  the  former  case  it  is  the 
ledium  whereby  oxygen  is  absorbed  from  the  air  in  the 
ings,  and  is  carried  with  the  blood-discs  thi-oughout 
le  body,  and  in  the  latter  it  may  be  the  agent  of  inter- 
dtial  oxydation. 

Lastly,  there  is  a  mineral  constituent  of  our  food,  silica, 
'hich  enters  into  the  composition  of  all  the  tegumentary 
ppendages.  Its  presence  is  not  of  so  much  importance 
)  us  as  to  the  lower  animals,  whose  warmth  is  retaiued 
y  a  natural  covering  of  hair,  or  wool,  or  feathers.  In 
le  case  of  birds,  indeed,  the  quantity  of  siliea  in  the 
lathers  is  very  considerable,  and  Gorup-Besanez  has  dc- 
cribed  its  physiological  relations. 
As  to  the  proportions  of  mineral  substances  required 
1  the  food,  it  is  difficult  to  spe;ik.  Dr.  Edward  Smith 
lys  that  an  adult  man  requires  daily  from  32  to  79 
rains  of  phosphoric  acid;  from  51  to  175  grains  of 
hlorine  (equal  to  from  85  to  291  grains  of  common 
".t) ;  from  27  to  107  grains  of  potash;  from  80  to  171 
f  soda  ;  from  2'3  to  6'3  of  lime  ;  and  fr-om  2-5  to  3  of 
lagnesia.  According  to  Mr.  Lawes,  a  very  small  por- 
on  of  these  salts  is  retained  in  the  system ;  for  in 
ittening  pigs  he  found  that  of  every  1 1  lbs.  of  mineral 
latter  contained  in  the  food  only  twelve  ounces  were 
;ored  up  in  the  body,  and  this  was  chiefly  the  earthy 
ihosphates,  all  the  rest  being  either  imabsorbed,  or  else 
sed  in  the  work  of  absorption,  assimilation,  and  secre- 
.on.  In  most  cases,  therefore,  there  iij  sufiicient  saline 
latter,  excepting  common  salt,  in  all  ordinary  food  ;  but 
>r  all  this,  the  presence  of  it  in  the  water  we  di-ink  is 
ot  an  unimportant  question.  Four-fifths  of  the  earth's 
urface  are  composed  of  calcareous  strata,  which  yield 
rater  that  is  more  or  less  rich  in  carbonate  and  sul- 
ihate  pf  lime ;  and  it  may  well  be  that  this  is  a  wise 
Tovision  for  the  supply  of  these  salts  to  the  animal 
ystem.  As  Mr.  Johnston  has  truly  observed  in  his 
Chemistry  of  Common  Life,"  "The  bright  sparkling 
ard  waters  which  gush  out  in  frequent  springs  from 
ur  chalk  and  other  lime-stone  rocks  are  relished  to 
rink,  not  merely  because  they  are  grateful  to  the  eye, 
^ut  because  there  is  something  exhilarating  in  the  excess 
f  carbonic  acid  they  contain  and  give  off  as  they  pass 
hrough  the  warm  mouth  and  throat ;  and  because  the 
me  they  hold  in  solution  removes  acid  matters  from 
!ie  stomach,  and  thus  acts  as  a  grateful  medicine  to  the 
pstem.  To  abandon  the  use  of  such  a  water,  and  to 
rmk  daily  in  its  stead  one  entirely  free  from  mineral 
tmtter,  so  far  from  improving  the  health,  may  injure  it ;" 
I  fact  the  water  of  a  country  may  determine  the  diet  of 
■a  inhabitants.  The  soft  waters  of  the  lakes  of  Scot- 
und,  for  example,  may  liave  had  something  to  do  with 
10  choice  of  brown  meal;  and  but  for  the  calcareous 
'atera  of  Ireland  the  potato  could  not  have  become  a 
ational  food. 

•  ^  ''^^^'^  ^^^^  ^^^'^  °^       subject,  it  is 

ignt  that  I  should  say  a  few  words  respecting  the  func- 
.ons  of  certain  beverages  (as  tea,  coffee,  and  fermented 
quors),  which  have  been  more  or  less  in  use  iii  all  ages, 
s  It  Irom  an  untaught  phy.siological  instinct.  Vngotable 
ilUBions,  containing  the  same  active  principles— name]  v 
stnngont  matter,  volatile  oil,  and  a  crystallizablo  body 
ch  m  nitrogen,  have  boon  resorted  to  for  some  undefined 

^n^f  7r  T  T^'J''^ ''''  ''^"■y  '^l™^^"  ;  ■■'^decd,  to  use  the 
'ords  of  Ur.  Johnston,  "  the  practice  has  prevailcdoqually 
I  tropical  and  in  ai-ctic  regions.    In  Central  America, 


the  Indian  of  native  blood,  and  the  Creole  of  mixed 
European  race,  indulge  alilje  in  their  ancient  chocolate. 
In  Southern  America  tho  tea  of  Paraguay  is  an  al- 
most universal  beverage.  Tho  native  North  Amencan 
tribes  have  their  Apallachian  tea,  their  Oswega  tea,  their 
L  ibrador  tea,  and  many  others.  From  Florida  to 
Georgia  in  tho  UniCed  States,  and  over  all  tho  AVest 
India  Islands,  tho  naturalised  European  races  sip  their 
favom-ite  coffee ;  while  over  the  Northern  States  of  the 
Union,  and  in  the  British  provinces,  the  tea  of  Chiaa  is 
in  daily  and  constant  use. 

"  All  Europe,  too,  has  chosen  its  prevaUing  beverage ; 
Spain  and  Italy  delight  in  chocolate ;  France  and  Ger- 
many, and  Sweden  and  Turkey,  in  coffee ;  Eussia,  Hol- 
land, and  England,  in  tea — whilst  poor  Ireland  makes 
its  warm  drink  of  the  husks  of  the  cocoa,  the  refuse  of  the 
chocolate-miUs  of  Italy  and  Spain. 

"  All  Asia  feels  the  same  want,  and  in  different 
ways  has  long  gratified  it.  Coffee,  indigenous  in  Arabia 
or  the  adjoining  countries,  has  followed  the  banner 
of  the  Prophet,  wherever  in  Asia  or  Africa  his  false 
faith  has  triumphed.  Tea,  a  native  of  China,  has  spread 
spontaneously  over  the  hiU  country  of  the  Himalayas, 
the  table  lands  of  Tartary  and  Thibet,  and  the  plains 
of  Siberia;  has  climbed  the  Altais,  overspread  all 
Russia,  and  is  equally  despotic  in  Moscow  as  in 
St.  Petersburg.  In  Sumati-a,  the  coffee-leaf  yields 
the  favourite  tea  of  the  dark-skinned  population; 
while  Central  Africa  boasts  of  the  Abyssinian  chaat 
as  the  indigenous  warm  drink  of  its  Ethiopian  people. 
Everywhere,  in  fact,  unintoxicating  and  non-narcotic 
beverages  are  in  general  use  among  tribes  of  every  colour, 
beneath  every  sun,  and  in  every  condition  of  life.  The 
custom,  therefore,  must  meet  some  universal  want  of  our 
nature,  some  physiological  fimction  which  science  has 
not  yet  explained  ;  and,  considering  that  these  beverages 
contain  essentially  the  same  chemical  compounds,  it  is 
remarkable  that  they  should  have  been  selected  from  the 
whole  range  of  the  vegetable  kingdom."  As  Mr.  John- 
ston truly  observes,  "What  constitutional  cravings 
common  to  us  all  have  prompted  to  such  singularly  uni- 
form results !  Through  how  vast  an  amount  of  unrecorded 
individual  experiences  must  these  results  liave  been 
arrived  at !" 

Tho  principal  constituents  of  these  vegetable  substances 
are : — 

1st.  A  volatile  oil,  on  which  their  aroma  depends,  and 
which  rarely  amounts  to  one  part  in  150.  2nd.  An 
astringent  acid,  of  the  nature  of  tannic  acid  in  tea,  and 
called  caffcic  acid  in  coffee,  which  give  them  their  bitter 
styptic  taste  ;  it  amounts  to  from  13  to  18  per  cent,  in 
tea,  and  to  about  5  per  cent,  in  coffee;  and  3rd.  A 
crystallised  nitrogenous  substance  of  an  alkaline  nature 
called  Theiiic  or  Caffeine,  and  Theobromine.  Tho  averago 
amounts  of  this  allcaloid  in  different  vegetable  substances, 
according  to  Dr.  Stenliouse,  is  here  recorded : — 

Thcino  or  CafTeino 
per  cent. 

Guarana  or  Brazihan  cocoa,  from  Guarana  1  - 

officinalis  I 

Good  black  tea   2- 13 

Black  tea  from  Kemaon,  E.  1   1-97 

Dried  coffeo  leaves   1-26 

Jlate  or  Paraguay  tea  from  Ilex  FarafftMi/.  \  , 
cnsis  f  '■'■^^ 

Various  samples  of  coffee-beans  from  0-8  to  l-QO 

.  The  physiological  properties  of  this  substance,  and  of 
its  homologuo,  theobromine,  are  not  clearly  discoverable. 
Mulder  states  that  they  arc  not  tho  agents  concerned  in 
the  peculiar  action  of  tea  and  coffee.  Licbig,  however, 
poinLs  to  tho  fact  that  with  tho  addition  of  oxygen  and 
the  elemouts  of  water,  they  can  yield  tam-ino,  which  is 
l  ie  nitrogeniscd  constituent  of  bile  ;  and  ho  asks  whether 
thoy  may  not  bo  concerned  in  tho  production  of  bile, 
ilioine,  ho  also  states,  is  related  to  la-cati nine— that  re- 
markable compound,  produced  in  tho  -sital  process,  and 
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occurring  in  the  muscular  system  of  animals ;  and  to  gly- 
cocol,  which  wo  may  suppose  to  exist  in  gelatine  coupled 
with  another  compound.  In  fact,  according  to  him, 
there  arc  no  drinks  which  in  their  complexity  and  in  the 
nature  of  certain  constituents,  havo  more  resemblance  to 
soup  than  tea  or  coflEee  ;  and  it  is  very  probable,  he  says, 
that  the  use  of  them  as  a  part  of  food  depends  on  the 
exciting  and  vivifying  action  which  they  havo  in  common 
with  soup.  Eeasoning  in  this  way  it  may  be  said  that 
theino  or  caffeine,  and  theobromine  are  closely  related  in 
tlieir  composition  to  nervous  tissue,  and  that  therefore 
they  are  suited  for  the  repair  and  renovation  of  the 
exhausted  brain.  Experiments  made  by  Lehmann,  in 
ISo'l,  with  infusion  of  roasted  coffee,  and  with  caffeine, 
went  to  show  that  their  chief  influence  on  the  human 
body  was  to  retard  the  waste  of  tissues  ;  that  when,  for 
example,  an  infusion  of  three-quarters  of  an  ounce  of 
roasted  coffee  was  taken  daily  for  a  fortnight,  the  amount 
of  urea  and  phosphoric  acid  excreted  by  the  kidneys  was 
less  by  one-third  than  when  the  same  food  was  taken 
without  the  coffee.  The  empyreumatic  oil  was  found  to 
j,  exert  a  stimulating  action  on  the  nervous  system,  and 
when  taken  in  excess  caused  excitement  and  wakefulness. 
It  also  operated  on  the  skin  by  producing  a  gentle  pers- 
piration, and  it  removed  the  sensation  of  hunger.  The 
conclusion  from  these  experiments  was,  that  both  tea  and 
•  coffee  exhilarate  the  nervous  system,  and,  by  lessening 
waste,  enable  the  food  to  go  fiu-ther  in  its  nutritive 
action ;  that  with  a  given  quantity  of  food,  more  work 
could  be  performed  when  these  beverages  were  taken 
than  otherwise ;  and  that  in  old,  infirm  persons,  where 
the  desire  for  tea  is  so  strong,  the  waste  and  decay  of 
the  system  was  lessened.  It  operates,  in  fact,  as  a  sort  of 
lubricant  of  the  animal  system,  and  by  oiling  the  ma- 
chiner}'-,  enables  it  to  work  easier  and  longer. 

The  more  recent  experiments  of  Dr.  Edward  Smith 
are  not  exactly  to  the  same  purpose ;  for,  in  his  opinion, 
;   tea  promotes  rather  than  checks  the  chemico-vital  func- 
{   tions  of  the  body,  for  directly  after  it  is  taken,  the 
i .  quantity  of  carbonic  acid  emitted  from  the  lungs,  and 
■   the  quantitj'-  of  air  inspii-ed  are  increased  ;  and  there  is 
greater  depth  and  freedom  of  respiration.    In  this  way, 
he  thinks  it  promotes  the  transformation  of  starchy  and 
'   fatty  food  ;  besides  which,  it  increases  the  action  of  the 
1   skin,  and  by  inducing  perspiration  lessens  the  heat  of  the 
body.    Coffee,  he  says,  has  an  opposite  effect,  for  it 
lessens  the  action  of  the  skin,  and  promotes  that  of  the 
-    bowels ;  and  its  influence  on  the  respiratory  processes  is 
'    somewhat  less  than  that  of  tea. 

It  is  manifest  from  all  this,  that  wo  have  yet  to  learn 
what  are  the  special  actions  of  these  beverages ;  and  why 
I  it  is  that  they  have  been  used  in  all  times,  and  in  all 
countries,  as  a  means  of  supplying  some  natural  want 
which  science  is  unablo  to  discover — that  everywhere, 
the  poor  and  tho  needy,  the  aged  and  the  infirm,  will 
make  a  sacrifice  of  even  nutritious  food  for  some  such 
I    beverage  as  tea  and  coffee — that  not  less  than_  500 
I    millions  of  the  human  race  should  make  use  of  an  infu- 
j    eion  of  tea ;  that  more  than  100  millions  should  drink 
■  coffee;  about  60  millions  cocoa;  and  not  less  than  10 
millions  of  tho  inhabitants  of  Peru,  Paraguay,  and  the 
UrazUs,  should  use  an  infusion  of  mate  or  guarana.  In 
this  country  alone  there  is  over  100  millions  of  pounds  of 
toa  consumed  annually,  and  perhaps,  about  half  as  much 
of  coffee.   All  this  looks  like  the  influence  of  some  docp- 
Kcated  necessity,  which  our  philosophy  is  unable  to  fatliom. 

And  with  regard  to  tho  use  otfcniiciifcd  liquors,  there 
is  tho  samo  universal  indication  of  their  serving  a  pro- 
found physiological  i^urpose,  and  supplying  a  common 
'  want.  It  is  no  argiunent  that,  because  these  things  havo 
been  abused  they  serve  no  purpose  in  man's  economy. 
On  the  contrary,  tho  fact  of  their  use  in  all  Ume,  !ind 
that  no  saccharine  liquid,  or  juico  of  ripe  fruit,  ciin  be 
exposed  to  the  air  without  spontaneous  and  almost  im- 
mediate fci-mentfition,  are  striking  evidences  of  a  useful 
purpose.  They  may  not  enter  into  the  composition  of 
tissues,  but  they  may  Btimulatc  the  energies  of  the  living 


frame,  and  rouso  them  into  increased  activity.  It 
merely  tho  brick-work  and  marble,  so  to  speak,  < 
human  body,  nor  yet  the  concrete  movements  ol  Ui. 
machine,  that  have  to  be  sustained,  for  there  are  rarei 
forms  of  matter,  and  higher  manifestations  of  force,  con- 
cemed  in  man's  existence ;  and  his  resort  to  such  bever- 
ages as  these  may  be  for  something  more  than  the  nourisli- 
ment  of  the  system,  or  even  the  mere  raising  of  his  spirii 
above  the  common  concerns  of  this  work-o-day  wor]  1. 

That  alcohol  stimulates  the  action  of  the  nervous  s  -,  -- 
tern  there  is  no  doubt,  and  it  is  equally  certain  that  ii 
increases  the  respiratory  changes.    Dr.  Edward  Bniitl 
is  of  opinion  that  it  also  lessens  the  action  of  the  m:: 
which  are  subject  to  volition,  and  increases,  in  a  <  ■ 
degree,  the  aciionof  those  which  are  independent  ul  ji. 
as  the  heart  and  respii-atory  muscles.    He  finds,  too,  thai 
it  diminishes  the  functions  of  the  skin,  and  by  thu^ 
lessening  the  waste  of  animal  heat,  it  has  a  conservativi 
tendency.    The  effects  of  alcohol  are,  however,  much 
modified  by  the  substances  with  which  it  is  associated  ir. 
different  alcoholic  liquids — beers  and  ale,  for  example,  a' ! 
on  the  respiratory  fimctions  by  reason  of  the  saccharin 
and  nitrogenous  matters  they  contain  ;  wine  also,  as  weL 
as  cider  and  ]icrry,  have  a  similar  action,  and  in  prrnxr- 
tion  to  their  saccharine  and  acid  constituents ;  / 
and  (7!«  lessen  the  respiratory  changes,  and  the  i  .  .  , 
acts  on  the  kidneys  by  reason  of  the  volatile  oil  it  con- 
tains ;  whislccy  is  imcertain  in  its  effect  on  the  lungs ; 
while  rum,  like  hecr  and  ah,  is  a  true  restorative,  as  it 
sustains  and  increases  the  vital  powers ;  and  he  says  thnt 
the  old  fashioned  combination  of  rum  and  mill:  i.s  tli 
most  powerful  restorative  with  which  he  is  acquaintd . 

Leibig  is  of  opinion  that  alcohol  is  burnt  or  oxydised 
in  the  system,  and  is  therefore  a  calorific  agent ;  but  the 
researches  of  Lallemand,  Perrin,  and  Duraj"-,  as  well  a- 
thosc  of  Dr.  Edward  Smith,,  have  demonstrated  that  ; 
large  portion  of  it  passes  through  the  system  unchanged, 
and  appears  in  the  breath  and  perspiration,  as  well 
in  the  urine.  They,  therefore,  conclude  that  alcohol 
not  a  food,  but  is  a  mere  exciter  of  the  nervous  centr 
On  the  other  hand.  Dr.  Thudicum,  in  a  rather  large  ex 
periment  on  the  students  of  his  class  (33  in  number' 
found  that  of  the  4,000  grammes  of  alcohol  in  the  •! 
bottles  of  wine  which  they  drank  at  one  sitting,  only 
10  grammes  appeared  in  the  urine  ;  and  assuming  tha: 
about  10  grammes  more  were  e;dialed  by  the  breath  and 
skin,  he  concluded  that  only  O-o  per  cent,  of  the  alcohol 
escaped  unchanged.  He  therefore  believes  that  alcohc'. 
is  oxydised  in  the  body,  and  is  a  true  food. 

But  besides  this,  the  inquiries  of  Poiseuille have  shown 
that  it  is  a  physical  as  well  as  a  chemical  and  physio- 
logical agent,  for  it  hinders  the  flow  of  liquids  in  narrow 
tubes,  and  may  act  in  tho  same  way  on  the  movement? 
of  the  blood  in  the  capillary  vessels.  He  foimd,  fi : 
example,  that  when  the  flow  of  a  certain  quantity  o; 
water  through  a  small  tube  occupied  57o-8  minutes,  nd 
of  the  serum  of  blood  1048-5  minutes,  the  flow  c  :  the 
same  quantity  of  JIadcira  wine  imdcr  the  same  cir^  urn- 
stances  was  1138  minutes,  of  sparkling  Sillery  146;i.  .md 
of  Jamaica  rum  1832.  Its  fimctions,  therefore,  are  mani- 
festly of  a  complicated  nature  ;  in  fact  the  whole  s\ibj;_^ 
is  remarkably  obscure,  and  requires  the  light  of  science 
illuminate  it.  As  in  the  case  of  tea  and  its  allies,  ages  - 
empiricism  are  waiting  for  a  philosophical  interpretation 

Lastly,  as  to  the  fimctions  of  condiiiifiifs,  as  pc.  prrf 
mustard,  spices,  &c.    Tluiy  are  merely  stimulants  ol  thf 
digestive  organ.s,  promoting  tho  flow  of  the  saliv 
gastric  juice,  and  other  intestinal  secretions ;  and  ii ; 
ing  tho  peristiiltic  movements  of  the  viscera.  Thi 
aid  in  the  processes  of  digestion ;  and  by  giving  i: 
to  the  food,  they  whet  the  appetite,  and  so  incro: 
relish  for  it— indifferent  food  is  thus  made  pal . 
and  its  digestion  accelerated. 

And  now,  in  conclusion,  we  may  safely  inquire,  as 
supplementary  question  to  the  functions  of  food,  wh^ 
are  the  mechanical  and  thermotic  powers,  as  well  as  Ui 
fattening  capabilities  of  various  articles  of  diet  ? 
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■)!•  FranMand  has  made  some  very  careful  determma- 
of  the  calorific  values  of  different  substances  used 
nod;  and  remembering  that  every  pound  of  water 
,  d  one  degree  of  Fahi-enhoit  represents  a  mechanical 
e  of  772  lbs.  lifted  a  foot  high,  it  is  easy  to  calculate 
working  energy  of  any  substance  from  its  therniotic 

,\  er  when  biu-nt  in  oxygen,  or  when  less  perfectly 
.umcd  in  the  animal  body.  Ai-ranging  the  results 
>  r  these  two  heads,  we  shall  find  that  the  energies  of 
rent  articles  of  diet  may  be  expressed  as  follows:— 

:  TUAL  Enekgy  of  Ten  Gr.a.ins  of  the  Material, 
IX  its  IsTatur^vl  Condition,  when  gompletely  Burnt 
N  Oxygen,  and  when  Oxydised  into  Carbonic 
\ciD,  Water,  and  Urea,  est  the  Animal  Body. 


■jitter  

lieshire  cheese , 

tmeal  

heat  flour  . . . 

la-meal   

rowi-oot  

:ound  rice  . . . 
)lk  of  egg  . . . 
.mp  sugar  . . , 
rape  sugar  . . , 

itire  egg  

•ead  crumb  . . , 

am   

ackerel  

jan  beef  . . . . , 
san  veal  . . . . . 
uiness's  stout 

itatoes  

Tilting  

isa'sale  

Thite  of  egg . . 

jlk   

arrets   

xbbage  


Per  cent, 
of 
■water 
ia 

Material. 


15 
24 
15 
15 
15 
18 
13 
47 
19 
20 
62 
44 
54 
71 
71 
71 
88 
73 
80 
88 
86 
87 
86 
89 


Lbs, 


lifted  one  foot 
liigU. 


When 
■burnt  in 
Oxygen. 


14357 
9187 
7913 
7788 
7728 
7731 
7535 
6761 
6616 
6476 
4708 
4409 
3915 
3537 
3098 
2594 
2123 
2002 
1787 
1530 
1325 
1306 
1040 
858 


"When 
Oxydised 
intliebody. 


14357 
8613 
7769 
7591 
7456 
7731 
7424 
6532 
6616 
6476 
4507 
4240 
3317 
3187 
2818 
2314 
2123 
1969 
1563 
1530 
1138 
1211 
1026 
830 


Kind  of  labour. 

Amount  of  -work 
In  foot-pounds. 

Authority. 

Bricklayer's       labourer ) 

Do  

Pedestrians  (20  miles  a  day) 
Paving  and  pile-di-iving  . . 
Porters  carrying  loads  .... 
Shot-driU  punishment  .... 

1,627,200 

1,293,600 
1,074,931 
933,746 
1,008,000 
861,156 
837,760 
792,000 
788,480 
732,480 
694,400 

May  how. 
j» 

Wislicenus. 
Fick. 
Mayhow. 
Ed.  Smith. 
Coulomb. 
Haughton. 
Coulomb. 
)) 

Haughton. 

967,614 

It  will  be  understood,  of  course,  that  to  obtain  these  re- 
Its  in  the  animal  body  the  materials  must  be  completely 
tsorbed,  and  fully  oxydised  into  carbonic  acid,  ui-ea, 

Estimated  in  this  manner  it  may  be  said  that  a  daily 
ibsistence  diet  of  two  ounces  of  dry  nitrogenous  food, 
id  13-2  ounces  of  dry  carbonaceous,  calculated  as  starch; 
id  a  daily  working  diet  of  six  oimces  of  diy  nitrogenous 
atter,  and  twenty-six  ounces  of  dry  carbonaceous,  have 
10  following  mechanical  energies  : — 


Lbs.  lifted  one  foot  lilgb. 

VVlion  burnt  in 
oxygen. 

Wlien  oxydlseiT 
in  the  biidy. 

ibsistcnce  diet  

'"orking  diet  

6,319,783 
13,349,405 

6,307,078 
13,311,290 

But  the  actual  working  power  of  the  human  body  does 
.t  approach  this.  In  fact,  although  a  man's  daily 
Dour  has  a  very  largo  range,  aa  from  300,000  foot- 
•unds  when  liftinn;  dung  into  a  cart  to  1,600,000  foot- 
'^"^      .^"f^'"^      P"lling  horizontally  ;  yet,  the 


And  even  when  we  add  the  calculated  internal  work 
of  a  man's  body,  as  the  beating  of  the  heart  and  the 
movements  of  respiration,  the  total  of  it  does  not  much 
exceed  a  million  and  a-half  foot-pounds  a-day. 

Foot-pounds. 

External  work  or  actual  labour   967,614 

Work  of  circulation  (75  beats  a  minute)  . .  497,880 
Work  of  respiration  (15  a  minute)   98,064 

Total  ascertainable  work  per  day    1,563,558 

It  is  evident,  therefore,  that  a  large  portion  of  our  food 
must  escape  digestion  and  absorption  ;  indeed,  the  ther- 
motic  power  of  the  food  actually  consumed  daily,  as  esti- 
mated by  the  carbonic  acid  exhaled  and  the  urea  secreted, 
ia  not  more  than  sufficient  to  raise  the  temperatm'e  of 
10,000  lbs.  of  water  one  degree  of  Fahrenheit.  This  is 
equal  to  a  force  of  7,720,000  lbs.  lifted  a  foot  high  ;  so 
that  the  ascertainable  work  of  the  food  is  about  one-fiftli 
of  its  actual  energy,  the  rest  of  the  power  being  con- 
sumed in  molecular  movements  within  the  animal  body. 
Helraholtz  asserts  that  the  external  work  should  be  a 
fifth  part  of  the  mechanical  force  of  the  digested  food  ; 
but  laboiu-  must  be  well  applied  to  develop  this  propor- 
tion of  its  energy. 

In  the  steam-engine,  according  to  Sir  WiUiam  Arm- 
strong, only  a  tenth  part  of  the  actual  power  of  the  fuel 
is  realised  as  work.  The  human  machine  is  therefore 
more  economical  of  its  force  than  a  steam-engine  ;  in  ftict 
it  is  assumed  by  Heidenham  and  otliors  that  not  less 
than  lialf  of  the  force  applied  to  the  living  muscles,  as  it 
is  developed  in  their  tissue,  is  ultilized.  But  although 
the  animal  macliine  is  so  much  more  economical  of  forco 
than  the  steam-engme,  yet  on  account  of  the  costliness 
of  its  fuel,  &c.,  it  is  far  more  expensive.  Taking,  for 
example,  a  steam-engine  of  one-horse  power  (that  is,  a 
power  of  raising  33,000  lbs.  a  foot  high  per  minute), 
it  will  require  two  horses  in  reality  to  do  the  same  work 
for  ten  hours  a  day,  or  twenty-four  men ;  and  the  cost 
would  bo  lOd.  for  the  steam-engine,  8s.  4d.  for  the  two 
horses,  and  just  £2  sterling  for  the  twenty- four  men. 

Dr.  Frankland  has  estimated  the  weight  and  cost  of 
various  articles  of  food  requii-ed  to  bo  oxydised  in  the 
animal  body  in  order  to  raise  140  lbs.  (a  rather  small 
man )_  to  the  height  of  10,000  feet,  supposing  that  only 
one-fifth  of  the  actual  energy  of  the  food  is  manifested 
as  external  work.  A  part  of  his  table  is  printed  on  tho 
top  of  the  succeeding  column. 

The  motive  power  of  fatly  foods  is  thus  shown  to  bo 
far  higher  than  that  of  lean  meat  or  farinaceous  sub- 
stances, and  this  accords  with  experience,  for  the  labour- 
ing classes  have  long  since  discovered  that  fat  bacon  is  a 
good  material  for  heavy  work.  Its  efficacy  may,  in 
grciit  part,  depend  on  the  ease  and  certainty  with  which 
it  18  digested  and  utilised  in  the  body. 

Tho  fcUlcnin!/ functions  of  food  arc  liable  to  great  varia- 
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Oatmeal  

l''lour   

1  'ea-meal  

I'>read  

Potatoes   

J  vice  

licef-fat  or  dripping 
C'hesliii-e  cheese  . . .  ■ 

Cabbage   

Butter  

Hard-boiled  eggs  . . 

Lump  sugar   

IMilk   

Lean  beef   

Guiness's  stout  . .  . . 
Bass's  pale  ale  . , . . 


Ounces  required. 


20-  5 

21-  0 
21-4 
37-0 
8M 
21-5 

8'9 
18-5 
192-3 
11-1 
35-3 
24-1 
128-3 
66-5 
6|  bottles. 
9  do. 


Cost. 

s. 

d. 

0 

H 

0 

3| 

0 

4| 

0 

4 

0 

0 

0 

C 

1 

Ok 

1 

0^ 

1 

2^ 

1 

3 

1 

3 

5 

n 

7 

6 

tion,  not  merely  from  the  quality  of  the  food  itself,  but 
from  the  peculiarity  of  the  individual  consuming  it. 
This  is  a  matter  of  common  observation,  and  is  well 
known  to  the  breeders  of  stock.  Messrs.  Lawes  and 
Gilbert  found  in  their  esperiments  on  the  feeding  of 

■  bullocks,  sheep,  and  pigs,  that  very  different  quantities 
of  food  were  required  to  produce  the  same  increase  of 
weight.  Oxen  and  sheep,  for  example,  feeding  on  the 
same  diet,  namely,  oil-cake,  hay,  and  turnips,  consume, 
in  one  case  (that  of  oxen),  1,109  lbs.  of  dry  substance  for 
every  100  lbs.  of  increase  in  the  live  weight,  while  in  the 
other,  the  sheep  consume  only  912  lbs. ;  and  pigs  fed  on 
barley-meal  will  fatten  to  the  same  extent  on  420  lbs.  of 
the  dry  material.  Pigs,  therefore,  store  up  about  one- 
fourth  of  their  food,  reckoned  in  this  way ;  sheep  about 
one-ninth,  and  oxen  only  one-eleventh. 

The  proportions  of  the  several  constituents  of  the  food 
are  also  very  differently  used  by  these  animals ;  for  in 

.  every  100  parts  of  the  dry  food  eaten,  the  several  amounts 
of  nitrogenous,  carbonaceous,  and  mineral  matters  are 
thus  disposed  of : — 


CONSTITUENTS  OF  THE 
DRY  FOOD. 


I  Nitrogenous . 
|4-  Oxen  <  Cai-bonaccous 
(Mineral  

{Nitrogenous . 
Carbonaceous 
Mineral  

{Nitrogenous . 
Carbonaceous 
Mineral  


ortions  in  dry- 
food. 

options  stored 
n  animal. 

oportions  in 
manure. 

Ortions  lost  in 
espiration. 

Prop 

o 

a.  !- 

p 

19-66 
72-86 
7-48 

0-8  I 
5-2  j 
0-2 

29-1 
7-4 

57-3 

100-00 

6-2 

36-5 

67-3 

19-41 
73-57 
7-02 

0-8  ■) 
7-©  J 
0-2 

25-1 
6-8 

60-1 

100-00 

8-0 

31-9 

60-1 

12-38 
85-00 
2-62 

1-7] 
15-7  J 
0-2 

14-3 
2-4 

65-7 

100-00 

17-6 

16-7 

66-7 

Pigs. 

Sheep. 

13-5 

4-2 

■11 

Of  100  Carbonaceous  .... 

18-5 

9-4 

Of  100  Mineral  

7-3 

3-1 

l-'J 

So  that  the  power  of  appropriation  is  greatest  with  pigs 
and  least  with  oxen  ;  in  fact,  of  everj'  100  lbs.  of  the 
several  constituents  of  the  food,  the  following  arc  the 
proportions  stored  up  in  the  three  classes  of  animals : — 


iui: 

ad^. 
tb^^ 


It  will  be  noticed,  too,  that  the  proportions  lost  ii 
respiration  are  very  different  in  the  tliree  cases;  fori' 
is  greatest  in  the  pig — amounting  to  nearly  66  per  cent 
of  all  the  food  eaten,  and  least  in  the  ox,  57-3  pf  i 
cent.  Tliese  proportions  represent  the  vital  work  of 
body  diu-ing-  the  processes  of  growth  and  repair. 

The  time  also  that  is  occupied  in  producing  fat  aji'i 
muscular  tissue  is  different  with  these  animals,  for  the  pi; 
increases  from  6  to  6-5  per  cent,  of  its  weight  per  week 
the  sheep  not  more  than  1-75  per  cent. ;  and  the  ox  onl'. 
1  per  cent.  Some  of  this  difference  is,  doubtless,  due  to  tli 
quality  of  the  food  made  use  of,  for  the  pigs  were  fed  oi: 
a  nutritious  and  easily  digestible  diet — oat-meat;  whil 
the  sheep  and  oxen  made  use  of  food  with  a  large  quantit  -, 
of  cellular  tissue  and  woody  fibre ;  and  here,  I  maj'  re- 
mark, that  the  power  of  utilising  the  inferior  varieties  oi 
food  is  very  different  with  different  classes  of  ar " 
Man,  as  I  have  already  explained,  is  unable  to  digel 
woody  fibre,  or  even  the  hai-der  kinds  of  cellulose ;  it  i= 
doubtful  indeed  whether  he  can  digest  cellulose  at  all. 
The  pig-  also  has  but  a  limited  capacity  for  this  kind  of  A  . 
work ;  whereas  oxen  and  sheep,  and  the  herbivora  gene-  v 
rally,  can  eat  woody  tissues  with  advantage,  and  conver. 
them  into  flesh  and  fat.  In  eating  meat,  therefore,  ^-^ 
are  utilisiag  the  digestive  powers  of  other  animals  ;  ani 
are,  in  fact,  employing  their  stomachs  to  do  for  us  tha". 
which  we  could  not  do  for  ourselves.  This,  as  Mr.  Lawc  - 
says,  is  proved,  not  merely  by  the  testimony  of  commor 
experience,  but  also  by  certain  anatomical  facta  relatin; 
to  the  structure  and  comparative  size  of  the  stomac 
in  different  animals.  In  oxen,  for  example,  the  stoma^ 
weighs  51  ounces  for  every  100  lbs.  of  live  weight; 
sheep  it  weighs  39  ounces ;  in  pigs  14  ounces ;  and 
man  only  6  ounces.  It  is  manifest,  therefore,  that  tfiS 
food  of  man  should  be  more  concentrated  than  that  of  th- 
lower  animal ;  and  that  he  acts  wisely  in  eating  flesh  an  " 
fat,  which  are  the  very  essence  of  food,  for  he  thereby 
economises  labour,  and  employs  the  assimilative  powers 
of  other  creatures  to  bring  the  crudest  materials  into  as 
nutritious  and  highly  digestible  form.  It  is  true  that ; 
man,  in  common  with  other  animals,  is  able  to  convert*} 
starch  and  sugar  into  fat,  and  the  lower  qualities  of  al- 
bumen into  flesh,  but  by  so  doing  he  expends  force,  for  ."l 
in  the  case  of  fat  lie  locks  up  in  it  twice  and  a-half  the . 
potential  energy  of  sugar  and  starch. 

Looking  broadly,  therefore,  at  the  functions  of  food, 
and  regarding  the  animal  bodj'  as  a  machine,  in  wliici; 
potential  energy  is  rendered  active,  it  would  appear  that.i 
its  main  duty  is  to  develop  force  by  the  oxydation  of  f 
caxbo-hydrogons  contained  in  the  blood,  and  not  b>"  the  ; 
oxydation  of  tissue.  A  portiou  of  tissue  no  doubt  di  <  ;ij-s  j 
in  the  transference  of  its  energies  to  other  forms  of  action, 
and  requires  repair-;  but  the  decjiy  is  scarcelj^  more 
rapid  at  one  time  than  another,  and  is  in  no  case,  when^ 
suflicient  food  is  supplied,  the  cause  of  mechanical  labour.: 
"  In  man,"  say  Dr.  Prankland,  "  the  chief  materials  for 
muscular  power  are  non-nitrogenous ;  but  nitrogcuous. 
matter  can  also  bo  employed  for  the  same  purpose,  am. 
hence  the  greatly  increased  evolution  of  nitrogen  under 
the  influence  of  a  flesh  diet,  even  with  no  incrca?o  of 
muscular  exertion.    The  non-nitrogenous  matters,  alap, 
wliich  find  their  way  into  the  blood,  yield  up  all  tWSr 
poleutial  energy  as  actual  energy ;  whereas  the  nitro- 
genous in  leaving  the  body  as  urea  carry  with  tliem  a 
portion  (at  least  one-seventh)  of  their  potential  <  i  •  -  ^ 
unexpended.     The  transference  of  potential  r: 
into  muscular  power  is  necessarily  accompanii 
the  production  of  heat  within  the  body,  even  _wh- 
muscular  power  is  exerted  externally.    This  is,  duub: 
less,  the  chief,  and  probably  the  only  source  of  amma 
heat," 
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LECTURE  III.— Delivered  Monday,  Febetjary,  3,  1868. 


)NSTRUCTION  OF  DIETARIES-PREPARATION  AND  CULINARY  TREATMENT  OF  FOODS. 


le  construction  of  dietaries  involves  a  variety  of  con- 
[erations,  as— 1st.  The  determination  of  the  real  wants 
[the  body  under  different  circumstances  of  age,  sex, 
Latitution,  labour  and  climate ;  2nd.  A  proper  selection 
^ood,  as  regards  quality,  nutritive  power,  appetizing 
bperty,  digestibility,  and  price  ;  3rd.  The  association 
[foods  in  such  wise  as  not  to  offend  the  appetite  or 

ien  the  digestive  powers ;  4th.  A  right  treatment  of 
by  cooking,  &c.,  so  as  to  render  them  most  useful 

ie  system  ;  and  5th.  A  just  distribution  of  the  daily 
|jt  in  appropriate  meals. 

I  regards  the  first  question — namely,  the  determination 
\the  actual  dietetical  wants  of  the  body — it  may  be 

rered  from  two  sets  of  facts,  as  those  which  pertain 
Ithe  minimum  quantities  of  food  capable  of  being  used 
bhout  loss  of  health  or  bodily  vigour,  and  those  which 
ate  to  the  amounts  of  carbon  and  nitrogen  exhaled 

.  the  body  during  different  conditions  of  life. 
][n  a  general  way  it  may  be  said  that  a  healthy  vigorous 
.n  consumes  from  700  to  800  lbs.  of  solid  food  (drj')  in 
[year.  This  amounts  to  about  2  lbs.  of  dry,  solid 
ktter  daily ;  and  the  quantity  of  water  (free  and  com- 
ned)  is  about  5J  lbs.  daily. 

Pursuing  the  inquiry  a  little  farther,  wo  find  that  a 
In  cannot  live  on  a  punishment  prison  diet  of  1  lb.  of 
lad  a-day  with  water,  for  in  three  days  he  will  lose 
put  3  lbs.  in  weight,  and  will  show  signs  of  commenc- 
■  starvation.  This  diet  contains  1'3  oz.  of  nitrogenous 
Itter  and  8-42  of  carbonaceous  (=1,995  grains  of  car- 
la  and  90  of  nitrogen).  Even  the  poor  needle-women 
iLondon  can  only  just  exist,  in  a  state  of  feeble  vitality, 
|th  an  average  diet  of  1^  lbs.  of  broad  a-day,  with 
out  1  oz.  of  dripping.  This  contains  nearly  2  oz.  of 
irogenous  matter,  and  14-65  of  carbonaceous,  calculated 
stMch  (=3,271  grains  of  carbon  and  135  of  nitrogen). 
Id  in  military  prisons,  where  as  much  as  3'8  oz.  of 
Irogenous  food,  and  22-2  oz.  of  carbonaceous  (=6,925 
liins  of  carbon  and  256  of  nitrogen),  are  supplied  daily 
Iprisoners  for  short  terms  of  confinement,  they  fre- 
^tly  lose  weight  and  give  evidence  of  decay ;  so  that 
[  longer  periods  of  imprisonment  it  is  found  necessary 
'acrease  the  diet  to  4-7  oz.  of  plastic  matter,  and  27'8 
kespiratory  (=8,647  grains  of  carbon,  and  317  of 
Irogen) ;  in  fact,  according  to  Dr.  Christison,  tho  men 
^fined  in  the  prison  at  Perth  cannot  even  do  tho  work 
pumping  tho  water  for  tho  prison  on  a  daily  diet  of  0 
lof  plastic  matter,  and  25  of  respiratory  (=7,239  grains 
Tarbon  and  405  of  nitrogen). 

fain.  Dr.  Edward  Smith  found  in  his  inquiries  into 
ietaries  of  adult  malo  operatives  of  Lanciishiro  and 
leshiro,  dui-ing  tho  cotton  famine,  and  also  into  those 
I  tho  low-fed  operatives  of  England,  that  tho  daily 
iount  of  food,  only  barely  sufficient  for  cxistonco,  must 


contain  2-84  oz.  of  nitrogenous  matter,  and  19-25  of  car- 
bonaceous (=4,300  grains  of  carbon  and  200  of  nitrogen). 
These  are  contained  in  2  lbs.  3  oz.  of  bread,  which  is 
regarded  as  a  famine  diet.  The  farm  labourers  of  Eng- 
land consume  daily  an  average  of  3-18  oz.  of  plastic 
matter  and  26-01  of  respiratory.  In  Scotland,  Wales, 
and  Ireland,  the  amounts  are  somewhat  larger,  as  will  be 
apparent  from  this  diagram : — 

AvEBAGB  Daily  Diet  op  Farm-Labotjrehs  in  the 
United  Kingdom. 


In  England. . 
In  Wales .... 
In  Scotland. . 
In  Ireland  . . 


Average  of  all 


Dry 
nitrogenous 
matter. 


oz. 

3-  18 

4-  12 
4-76 
4-94 


4-25 


Dry 
carbonaceous 
matter. 


Carbon. 


oz. 
26-01 
31-22 
31-34 
28-73 


grs. 
6810 
6901 
6297 
6195 


29-07  =  6477 


Nitrogen. 


grs. 
228 
290 
335 
348 


300 


These  are  the  results  of  inquiries  into  the  dietaries  of 
many  hundreds  of  families,  tho  results  being  computed 
as  for  adults ;  but  it  is  vci-j'  probable,  as  Dr.  Smith 
remarks,  that  the  nourishment  obtained  by  the  laboui-or 
himself  is  somewhat  above  tho  average.  This,  in  fact, 
is  confirmed  by  the  more  extensive  investigations  of  Dr. 
Lyon  Playfair,  who  concludes,  from  a  largo  series  of 
observations,  that  the  following  may  be  regarded  as  tlio 
average  proportions  of  the  several  constituents  of  food 
in  tho  daily  dietary  of  an  adult  man  under  different  cir- 
cumstances of  existence : — 


Dally  Diets  for 


Subsistence  only 

Quietude   

^loderato  exercise 
Active  labour  , , 
Hard  work    . .  , . 


oz. 

20 

2-5 

4-2 

6-5 

6-5 


oz. 

0-  5 

1-  0 

1-  8 

2-  0 
2-5 


OZ. 

12-0 
42-0 
18-7 
20-0 
20-0 


2-0 
2-5 

4-  2 

5-  5 

6-  5 


13-  2 

14-  4 
220 
260 
26-0 


These  conclusions  accord  pretty  -well  -with  tho  deter- 
minations of  Pcttenkofcr  and  Voit,  -who  say  that  an 

s 
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adult  requires  daily,  when  at  work,  o'22oz.  of  nitro- 
genous matter  and  22'38  of  carbonaceous  (calculated  as 
starch).  Taking,  therefore,  the  mean  of  all  those  re- 
searches, it  may  bo  said  that  a  man  requires  daily  the 
following  amounts  of  carbonaceous  and  nitrogenous 
matter  for  idleness,  for  ordinary  laboui-,  and  for  active 
labour : — 


Daily  Diets  for 

Nitro- 
genous. 

Carbona- 
naceous. 

Carbon. 

Nitrogen. 

oz. 

oz. 

grs. 

grs. 

2-67 

16-83  ] 

(  3,856 

187 

Ordinary  labour 

i-56 

24-48  ] 

=  6,757 

319 

Active  laboiu' . . 

O'Sl 

24-31  ) 

(  6,837 

400 

By  pursuing  the  second  method  of  inquiry,  and  esti- 
mating the  wants  of  the  body  from  the  amounts  of 
carbon  and  nitrogen  exhaled  and  secreted,  it  is  found 
that  the  proportion  of  carbon  evolved  as  carbonic  acid 
from  the  lungs  of  a  man  in  health  varies  from  6oz.  to 
13^02.  daily,  the  difference  being  dependent  on  tem- 
perature, exercise,  &c.  Dr.  Edward  Smith  says  that  it 
amoimts  to — 

7-85oz.  daily  while  the  body  is  quiet ; 
9-1  loz.  do.  with  moderate  exercise  ; 
12-9oz.    do.  with  considerable  labour. 

And  he  considers  that  a  healthy  man  of  average  weight 
(1501bs.)  emits  8-57  ounces  of  carbon  from  his  lungs 
daily.  This,  added  to  the  quantity  discharged  from  the 
skin  and  bowels,  is  not  less  than  9-6oz.  daily  {=  4,200 
grains)  or  just  28  grains  per  lb.  of  the  man's  weight. 
During  light  labour,  ho  says  it  ranges  from  9'6oz.  to 
10-5,  and  during  hard  work  from  12-5  to  14oz. 

The  amount  of  nitrogen  excreted  as  urea,  &c.,  in  the 
urine  is  also  subject  to  great  variation,  according  to  the 
diet  and  exercise.  Dr.  Parkes  found  in  his  experiments 
on  two  soldiers,  that  with  an  ordinary  diet  and  no  exer- 
cise, it  amounted  to  2-03  grains  per  lb.  weight  of  the 
body  (=  304  grains  per  150 lbs.) ;  and  that  with  a  non- 
nitrogenous  diet,  and  no  exercise,  it  was  0-95  grains  per 
lb.  weight  {=  142  grains  per  1501bs.);  and  with  the 
same  diet  and  active  exercise  it  was  2-42  grains  per  lb. 
weight  (=  364  grains  per  150  lbs.). 

Professors  Pick  and  "WisHcenus  ohserved  that  the 
nitrogen  secreted  during  an  ordinary  diet  and  no  exer- 
cise, was  at  the  rate  of  1-53  grains  per  lb.  weight  (=203 
grains  per  150  lbs. ) ;  and  that  it  fell  to  a  little  less  than 
one  grain  per  lb.  weight  -with,  a  non-nitrogenous  diet 
during  the  laboui-  of  ascending  the  Faulhom. 

The  researches^  of  the  Eev.  Dr.  Haughton,  of  Dublin, 
have  led  him  to  conclude  that  an  average-size  man,  per- 
forming routine  work,  secretes  187  grains  of  nitrogen  as 
urea  daily  (=  1-25  grains  per  lb.  weight) ;  and  Dr.  Ed- 
word  Smith  has  estimated  it  at  from  0-93  to  1-4  grains 
per  lb.  weight— a  fair  average  being  1-16  (=  173  grains 
per  150  lbs.). 

The  more  extensive  inquii-ies  of  Playfair,  Ranko,  Beigel, 
Moos,  Vogel,  and  others,  give  a  diily  average  of  171 
grains  oi  nitrogen  as  urea  for  a  healthy  man  at  rest,  and 
252  grains  for  ordinarj'  labour. 

It  may  therefore  bo  safely  concluded  that  with  an 
ordinary  diet,  an  average-size  man  excretes  daily  as  urea 
175  grains  of  nitrogen  ;  and  during  labour  of  a  moderate 
description  it  amounts  to  about  250  grains.  Adding  to 
these  the  proportions  of  nitrogen  excreted  in  other  forms 
in  the  urine,  and  the  quantities  passed  from  the  bowels 
the  total  amo\mts  are  probably  about  190  grains  while 
at  rest,  and  300  grains  when  at  routine  work  ;  tho  dif- 
furenco,  perhaps,  being  more  dependent  on  the  food  than 
un  tho  metamorphosed  tissues  of  tho  body. 

It  tluis  appears  that  tho  proportions  of  carbon  and 
nitrog(!n  excreted  correspond  very  closoly  witli  those 
contained  in  the  diets  which  experience  has  proved  to 
be  necessary  for  man'.s  sustenance  ;  for  when  the  results 
arc  put  into  a  tabular  Ibnn  they  stand  thus :— 
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D.^iLY  Requiuements  of  tub  Body. 


Nitrogenous 
Food. 

Carbonaceous 
Food. 

Carbon. 

g 

2 
a 

« 

y 

During  idleness  (  By  dietaries 
as  determined  \  By  excretions 

Average .... 

oz. 
2-67 
2-78 

oz.  grs. 
10-83  =  3,85G 
18-47  =  4,200 

en.  . 
187: 

190.' 

2-72 

17-65  =  4,028 

188  > 

Routine  work   (  By  dietaries 
as  determined  \  By  excretions 

Average .... 

4-56 
4-39 

-24-48  =  5,757 
19-80  =  4,813 

319  < 
300.' 

4-48 

22-14  =  5,285 

310  J 

The  first  of  these  averages  is  represented  by  2  lbs.  2  ozKHr, 
of  bread,  and  the  second  by  about  3  Jibs. 

It  appears  also  that  the  relation  of  the  nitrogenous  tdar,j 
the  carbonaceous  constituents  of  food  should  be  about  aJfcv 
1  to  5^  or  6.  These,  in  fact,  are  the  proportions  whictljj, 
Messrs.  Lawes  and  G-Ubert  found  to  be  best  suited  finj  fi 
fattening  pigs.  In  milk,  the  proportions  are  as  1  to  3-(^  ], 
(the  butter  being  calculated  as  starch)  ;  and  no  douM  jf; 
these  are  the  right  proportions  for  the  dietaries  of  chili  ^ 
dren.  Again,  it  will  be  observed,  that  the  relation  o 
nitrogen  to  carbon  is  nearly  as  1  to  19 ;  whereas  in  milt  '- 
it  is  about  as  1  to  11.  Referring  to  table  No.  4  (p.  617  ^  ''- 
it  wUl  be  noticed  that  the  proportions  in  bread  are  as  ;  [. 
to  22,  and  in  meat  as  one  to  13,  showing  that  the  forme-  r: 
requires  the  addition  of  plastic  matter,  and  the  latter  o  l 
respiratory.  : 

In  preparing  dietaries,  however,  it  -will  he  best  to  takA  c 
a  rather  liberal  view  of  the  question,  and,  therefore, .  r. 
shall  adopt  the  conclusions  of  Dr.  Edward  Smith — ^than  s- 
even  in  periods  of  idleness  a  man's  daily  food  shonlil  : 
contain  not  less  than  4,300  grains  of  carbon,  with  200  o  J  \\-. 
nitrogen ;  and  a  woman's  at  least  3,900  grains  of  carbon:  : . 
with  180  of  niti'ogen — these  being  the  proportions  which  I  -.. 
in  his  opinion,  are  necessary  to  avert  starvation  diseases  :j  i ; 
and  they  are  represented  in  the  case  of  a  man's  diet  b}  I 
19-25  oz.  of  carbonaceous  food,  with  2-84  of  nitrogenou£ J 
The  diagram  before  you  exhibits  the  amounts  of  dlfferen  j  c; 
articles  of  diet  capable  of  furnishing  this  quantity  o<  •:; 
nitrogenous  matter,  and  it  also  shows  the  proportions  oi  i 
cai-bonaceous  matter  (calculated  as  starch)  associate 
with  it : — 

Amounts  of  Food  Yielding  200  Graiks  of  Nitkoobi 
OR  2-84  oz.  of  Plastic  Matter  Necessart  foe  . 


Man's  Daily  Diet. 


Description  of  Food. 

Carbon- 
aceous matter 
in  it. 

Carbon 
in  it. 

oz. 

oz. 

grs. 

8-8 

6-57 

1,290  ■ 

1 
{ 

White  fish  

24-6 

6-99 

1,384 

t 

94-1 

8-96 

2,059 

< 

1 

12-6 

9-33 

2,141 

•  1 

91-4 

9-40 

2,160 

18-3 

11-36 

2,629 

22-9 

17-54 

4,000 

:l 

moat- flour   

26-7 

19-28 

4,433 

Baker's  bread  

35-6 

19-28 

4,433 

26-0 

19-83 

4,554 

36-4 

26-40 

6,046 

45-7 

34-02 

7,800 

45-7 

34-02 

7,800 

32-6 

38-04 

8,714  , 

So  that,  whilst  the  first  seven  of  these  substances  a  | 
deficient  of  carbonaceous  matter  (19-25  oz.  being  r  4 
quired),  tho  last  seven  contain  it  in  excess.    It  is,  ■ 
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>re,  not  difficult  to  construct  a  dietary  from  the  several 
Mea  which  I  have  placed  hefore  you ;  but  perhaps  it 
ould  interest  you  to  know  exactly  what  are  the  actual 
etaries  in  use  among  different  classes  of  persons ;  and 


first  I  will  du-ect  your  attention  to  what  Dr.  Edward 
Smith  found  to  be  the  average  weekly  dietaries  of  the 
low-fed  operatives  of  England,  Wales,  Scotland,  and 
Ireland. 


"Weekly  Dietaries  of  Low-fed  Ofeuatives,  calculated  as  Adults  (Db.  E.  Smith). 


Class  of  Labourer. 


Teedle-women  (London) , , , . 
ilk- weavers  (Coventry)  .... 

)o.     do.  (London)  

)o.     do.     (Macclesfield)  . . 

id  glovers  (Yeovil)  

Jotton-spinnera  (Lancashire) 
lose  weavers  (Derbyshire) . . 
hoemakers  (Coventipy)  .... 
rarm  labourer  ^England)  . . 
)o.  do.  (Wales)  . . . . 
)o.  do.  (Scotland)  . . 
)o.        do.     (Lreland)  .... 


lean  of  all . 


Lverage  per  day    26-3 


Broad 
stuti^. 


Oz. 
124-0 
166-5 
158-4 
138-8 
140-0 
161-8 
190-4 
179-8 
196-0 
224-0 
204-0 
326-4 


184-2 


Pota- 
toes. 


Oz. 
40-0 
33-7 
43-8 
26-6 
84-0 
22-6 
64-0 
56-0 
96-0 
138-7 
204-0 
92-0 


78-1 


11-1 


Sugars 


Oz. 

7-  3 

8-  0 
8-8 

6-  3 
4-3 

14-0 
11-0 
10-0 

7-  4 
7-0 
6-8 
4-8 


8-0 


1-4 


Fats. 


Oz. 

4-  0 
3-6 

5-  5 
3-4 
7-1 
3-1 

3-  9 
5-8 
5-5 
5-9 

4-  0 
1-3 


4-5 


0-6 


Moat. 


Oz. 
16-3 

5-3 
11-9 

3-  2 
18-3 

5-0 
11-9 

15-  8 

16-  0 
10-0 
10-3 

4-  5 


10-7 


1-5 


Milk. 


Oz. 
7-0 
11-6 
4-3 
41-9 
18-3 
11-8 
25-0 
18-0 
32-0 
85-0 
124-8 
135-0 


42-9 


6-1 


Cheese 


Oz. 

0-  5 

1-  0 
0-3 
0-9 

10-0 
0-7 

2-  2 

3-  3 
5-5 
9-8 
2-5 


3-1 


0-4 


Tea. 


Oz. 
1-3 
0-3 
0-6 
0-3 
0-9 
0-7 
0-4 
0-8 
0-5 
0-5 
0-7 
0-3 


0-6 


0-1 


Containing 


Carbon. 


Grs. 
22,900 
27,028 
48,288 
27,346 
28,023 
29,214 
33,537 
31,700 
40,673 
48,354 
48,980 
43,366 


34,167 


4,881 


Nitro- 
gen. 


Grs. 
950 
1,104 
1,165 
1,177 
1,213 
1,295 
1,316 
1,332 
1,594 
2,031 
2,348 
2,434 


1,500 
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Cost. 


s.  d. 

2  7 

1  11| 

2  8| 

1  «i 
2 

2  3" 

2  G\ 


'i 
0 

3f 
9| 


0  ^ 


You  will  see  from  this  table  that  the  poor  needlewomen 
London  are  the  worst  fed  of  all  the  operatives  in  the 
xee  kingdoms,  for  they  subsist  on  a  weekly  allowance 
102-52  oz.  of  carbonaceous  food,  with  13-49  oz.  of 
trogenous  (=  14-65  oz.  carbonaceous,  with  1-93  oz. 
trogenous  daily),  whUe  the  farm  labourers  of  L-eland 
e,  as  regards  the  real  nutritive  value  of  their  food,  the 
ist-fed  of  the  lower  operative  classes.  But  it  vnll  also 
noticed  that  the  cost  of  the  weekly  dietary  of  the  Irish 
bourer  is  only  Is.  9fd.  per  week,  while  that  of  the 
ledlewoman  is  23.  7d. — the  latter  feeding  chiefly  on 
ead,  bacon,  and  tea,  which  are  expensive  foods,  while 
e  former  consumes  potatoes,  milk,  and  Indian  meal — 
ds  which  yield  more  nutriment  for  their  money  value 
an  the  more  expensive  foods  of  the  English,  Welsh, 
id  Scotch  labourers.  And  now  we  wiU  contrast  the 
etaries  of  the  poorer  classes  of  operatives  with  those  of 
tter-fed  persons,  as  soldiers,  sailors,  navdgators,  &c. ;  and 
r  this  purpose  I  shall  avail  myself  of  the  accurate  returns 
tained  and  published  by  Dr.  Lyon  Playfair  : — 

iiLY  Dietaries  of  Well-fed  Operatives  (Playfair). 


Class 
of 

Labourer. 


Jly-fed  tailors..., 
Idlora  in  peace .. 
•yal  Engineers ) 

Iworlt)   / 

Idiersin  war  

gllsh  sailor   

enoh  do  

irt-worl^ed  i 

weavers  / 

gllsli    navvy  1 

Crlmeiv)   / 

'fe'lish    navvy  1 

Kallwny)  t 

icksmlths ...  ." 
izo-8gl,tors  "i 
training)  | 

an  of  all   


of  low-fed  1 
»P«I*tIV09  / 


Oz. 
4-61 

4-  22 

6-08 

6-41 

5-  00 
5-T4 

5-  33 
D-Y3 

0-8 

6-  20 
9-80 


5-81 


3-04 


.3 


Oz. 
1-3T 

1-  85 

2-  91 

2-41 

2-  57 
1-32 

1-63 

3-  27 

3-82 
2'BO 
3-10 


2-42 


0-04 


e 


Oz. 
18-47 
1809 

22-  22 

17-92 
14-.'i9 

23-  60 

21-89 

13-21 

27-81 
23-50 
3-27 


18-63 


21-18 


Containing 


Oz. 
21-64 
22  00 

29-38 

23-48 

20-  40 
26-70 

26-42 

21-  08 

37-08 
29-60 

:o-7o 


2-1-31 


22-73 


Oz. 

4-  01 
4  22 

608 

5-  41 

6-  00 
6-74 

6-33 
5-73 


0-84 
0-20 
9-80 

5-81 


Containing 


a 


3  01 


Grs. 
5,136 
5,240 

6,494 

5,561 
4,834 
6,379 

6,020 

5,014 

8,295 
6,864 
4,366 


5,837 


4,881 


''A 


Grs. 

325 
297 

3;')  8 

331 
252 
405 

375 

404 

482 
437 
6:i0 


400 
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In  all  these  cases  the  carbonaceous  matters  of  the  food 
are  estimated  as  starch ;  and  I  may  state  that  the 
soldiers'  dietary,  when  at  peace,  is  calculated  from  the 
rations  of  the  English,  French,  Prussian,  and  Austrian 
service ;  and  when  at  war,  it  is  derived  from  the  actual 
dietaries  of  European  and  American  soldiers  during 
recent  wai-a. 

It  would  be  interesting,  if  time  permitted,  to  compare 
these  dietaries  with  the  dietaries  of  hospitals,  prisons, 
workhouses,  and  lunatic  asylums  ;  for  we  should  then 
perceive  not  merely  how  greatly  they  vary  in  their 
nutritive  value,  but  also  how  little  attention  is  paid  to 
the  principles  which  ought  to  guide  our  pnbUc  autho- 
rities in  the  construction  of  public  dietaries.  In  the 
prisons  of  England,  Scotland,  and  Ireland,  the  several 
dietaries  for  short  terms  of  imprisonment,  as  -w-ell  as  for 
longer  periods,  and  for  hai-d  labour,  vary  respectively  to 
so  great  an  extent  as  to  furnish  an  inducement  for  the 
commission  of  crime  in  certain  districts  rather  than  in 
others,  because  of  the  richness  of  the  prison  rations ;  and 
in  all  cases  the  dietaries  of  prisons  arc  so  greatly  in  excess 
of  those  of  the  union,  that  in  times  of  distress  they  offer 
encouragement  for  misdemeanour,  in  order  that  the  "prison 
may  be  reached  in  preference  to  the  workhouse ;  in  short, 
while  the  day's  rations  of  an  unfortunate  inmate  of  a 
union  contains  only  about  17  oz.  of  di-y  nutritious  matter, 
that  of  a  destitute  debtor  contains  19-4  oz.,  and  that  of  a 
convict  22  oz.  ;  moreover,  a  prisoner  confined  for  more 
than  a  month,  without  hard  labour,  in  the  jails  of  Eng- 
land, Scotland,  and  Ireland,  would  have  18-8  oz.,  22-4, 
and  23-9  of  dry  nutriment  respectively;  the  average  ra- 
tions  for  hard  work  containing  about  21-7  oz.,  31'o,  and 
25-6  in  the  pri.'sons  of  the  tlu-ee  countries. 

Dr.  Edward  Smith  hns  drawn  attention  to  the  serlons 
want  of  uniformity  in  the  dietaries  of  the  unions  of  his 
district,  and  has  urged  the  workhouse  authorities  to  im- 
prove them.  He  also  submitted  to  tlie  Privy  Council 
tables  of  dietaries,  which  are  well  suited  to  meet  the  ro- 
quLromcnts  of  the  system  at  the  lowest  money  cost.  Here 
are  a  few  of  them,  which  niny,  jierhaps,  prove  useful  to 
those  who  are  engaged  in  the  benevolent  work  of  sup- 
plying food  to  the  poor  in  times  of  distress  ;  and  you 
will  perceive  that  at  viuious  sums,  from  about  29.  to"  3s. 
a-week  per  adult,  very  substantial  rations  mny  be  pro- 
vided.   (See  table,  top  of  next  page.) 

The  dietaries  of  women  should  be  about  1-lOthless 
than  those  of  men  in  the  case  of  indoor  operatives,  but 
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Dietaries  TO  FunNisu  A8  NEARLY  as  rossira-E  30,100  Grains  of  Cahdon  and  1,400  Grains  or  Nitrogen  pe 

Man  Weekly — Women  take  One-tenth  Less. 


Cost. 


Bread   

Flour  for  dumplings  

Oatmeal   

Peas  

Eico  

Sugar   

Treacle   

Butter  

Dripping   

Suet  

Meat  ■without  bone   

Herrings  

Bacon   

Skimmed  milk   

Buttermilk  

Tea   

Coffee  and  cliicory  

Nutntive  values.   |  ^'If^"^ 
I  Nitrogen 


Is.  lljtl. 


Oz. 
144 

io 


70 
60 


Grs. 
28,031 
1,409 


2s.  Ojd. 


Oz. 

128 

32 


4 
16 


140 


Grs. 
29,748 
1,291 


2s.  3J(1. 


Oz. 
100 

16 

io 

4 
8 


60 
80 


Gi-s. 
33,552 
1,51 1 


2s.  4  id. 


Oz. 
160 

32 


8 
70 


Grs. 
34,935 
1,548 


2s.  Oil. 


Oz. 

128 

32 
12 

"i 
8 
2 


8 
4 
4 
120 


Grs. 
32,998 
1,859 


2s.  71d. 


Oz. 

ICO 

16 
6 


4 

8 

"s 

120 

0-5 
1 


Grs. 
33,248 
1,609, 


2s.  8id. 


Oz. 
160 

16 

16 
4 
8 

4 

16 


70 
60 


Grs, 
36,499 
1,674 


2s.  lOjd. 


Oz. 
160 
16 
16 


4 
12 
2 

4 
12 


120 


3s.  Ijd. 


Oz. 
192 
16 


8 
8 
8 

4 
4 
8 

*8 

70 
60 
0-5 
1 


Grs.  Grs. 
36,402  41,519 
1,638'  1,768 


3s.  SJ.: 


Oz. 
IGO 


12 

"2 
24 


100 
1 


Grs. 
36,3!; 
1,62L 


they  ought  to  be  from  l-3rd  to  l-4th  less  than  the  larger 
dietaries  of  men  engaged  in  out-door  labour. 

As  regards  the  dietaries  of  children,  it  may  be  stated 
generally  that  the  chief  part  of  their  food  should  be 
milk.  Up  to  the  age  of  nine  or  ten  months  it  should,  if 
possible,  be  the  milk  of  woman,  which  is  richer  in  sugar 
than  cow's  milk,  and  much  less  rich  in  caseine  ;  failing 
this,  however,  asses'  milk  is  a  good  substitute,  as  it  con- 
tains nearly  the  same  amount  of  sugar  and  caseine  as 
human  milk.  MM.  0.  Henri  and  Chevalier  have  given 
these  as  the  proportions  of  the  several  constituents  in  100 
parts  of  the  milk  of  different  animals : — 


Asses' 
milk. 

Woman's 
milk. 

Cow's 
milk. 

Goat's 
mUk. 

Ewe  s 
milk. 

Sugar  of  milk  .... 
Various  salts  .... 

1-81 
0-11 
6-08 
0-34 

1-52 
3-55 
6-50 
0-46 

4-48 

3-  13 

4-  77 
0-60 

4-02 
3-32 
6-28 
0-58 

4-50 
4-20 
500 
0-68 

Water   

8-34 
91-66 

12-02 
87-98 

12-98 
87-02 

13-20 
86-80 

14-38 
85-62 

Total  

100-00 

100-00 

100-00 

100-00 

100-00 

Cow's  milk,  therefore,  diluted  with  about  one-third  its 
bulk  of  water,  and  sweetened  with  sugar,  may  be  given 
to  children ;  and  up  to  nine  or  ten  months  no  other  food 
should  be  administered,  for  infants  have  not  the  power 
of  digesting  farinaceous  or  fibrinous  substances.  A  child 
may  take  from  two  to  tlirco  pints  of  milk  thus  diluted 
daily.  After  ten  months,  and  to  about  twenty  months, 
fiirinaccous  matters  may  bo  mixed  in  gradually  increasing 
quantities  with  the  milk  ;  and  they  should  be  well  cooked 
by  first  baking  them,  and  then  thoroughly  dissolving 
them  by  boiling.  After  this  age,  and  up  to  the  third 
year,  the  quantity  of  well-cooked  farinaceous  matters 
may  be  still  further  increased,  and  given  as  puddings 
with  a  little  egg.  Bread  and  butter  may  also  be  eaten, 
and  towards  the  end  of  the  time  the  child  will  digest 
wcll-boiled  potato,  with  a  little  gravy  of  meat.  From 
the  third  to  the  fifth  year  a  little  meat  may  also  be  given, 
and  at  the  end  of  the  ninth  year  it  may  partake  of  the 
usual  food  of  the  family ;  but  all  along  it  should  make 


use  of  a  large  proportion  of  milk,  in  the  various  forms  0 
bread  and  milk,  or  milk  puddings,  with  eggs.  Aboui 
the  tenth  year  a  child  will  require  about  half  as  mucl 
food  as  a  woman ;  and  at  the  fourteenth  year  it  will  eati 
quite  as  much  as  a  woman ;  in  fact,  the  proportion  of  fooC' 
required  by  the  child  is  much  greater  per  pound  weight 
of  the  body  than  that  of  adults,  because  it  Ims  to  form  iti 
tis  sues  and  build  up  its  several  structures.  Dr.  Edwarff 
Smith  calculates  that  the  proportions  of  carbon  anc 
nitrogen  in  the  daily  food  at  different  ages  should  be 
about  as  follows: — 

Daily  Proportions  of  Carbon  and  Nitrogen  in  thh 
Food  at  Different  Ages,  per  Pound  Weight  or 
THE  Body. 


Carbon. 

Nitrogen. 

grs. 

69 

6-78 

At  ten  years  of 

48 

2-81 

At  sixteen  do. 

do  

30 

2-16 

At  adult  life  . 

23 

1-04 

In  middle  age  . 

25 

1-13 

So  that  for  its  weight  the  infant  requires  three  times  a.' 
much  carbonaceous  food  and  six  times  as  much  nitro-.i 
genous  as  an  adult.  I 

The  construction  of  dietaries  for  particular  purpose? 
as  for  training,  for  developing  muscular  tissue,  for  pn 
ducing  fat,  or  for  reducing  it,  is  beyond  the  sc'  ■ 
these  lectures  ;  but  it  may  generally  be  sijid  that 
training  the  object  is  to  form  muscular  tissue,  to  . 
great  endurance  of  action,  and,  at  the  same  time, 
duco  the  weight  of  the  bodj',  it  is  accomplished  by  U. 
use  of  nitrogenous  food,  with  but  little  fat  or  farinacoou- 
matter,  and  as  little  fluid  as  possible — so  that  musculo: 
tissue  may  take  the  place  of  fat  and  water;  and  b 
constant  exercise,  the  endurance  and  strength  of  th 
muscular  tissue  is  increased,  and  the  proportion  of  -n-nti; 
in  the  tissues  is  reduced.    King,  in  training,  is  sn  i  11 
have  fcikcn  for  his  breakfast  two  lean  mutton-(  i  ' p^- 
somewhat  under-done,  with  dry  toast  or  stale  bread.  anJ 
a  single  cup  of  tea  without  sugar ;  for  dinner,  1  lb.  oi 
l\]h.  of  beef  or  mutton,  with  toast  or  stale  bread,  an  ■ 
very  little  potato  or  other  vegetable,  and  lialf-a-pint  i  • 
old  ale,  or  a  glass  or  t  wo  of  sherry  ;  for  tea  a  single  cin 
of  unsweetened  tea  with  an  egg  and  some  dry  toast ;  an^ 
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or  supper  half-a-pint  of  oatmeal-porridgo  or  half-a-pmt 
if  old  ale.  The  effect  of  this  is  to  produce  only  a  short- 
ived  state  of  eflfectivcness,  for,  carried  a  littlo  beyond  the 
.ppointcd  time,  it  leads  to  disease;  and  even  after  the 
rial,  there  is  often,  as  in  the  case  of  Heenan,  ten-iblc 
irostration  of  the  system,  and  a  necessity  for  returning 
mmediately  to  an  ordinary  diet. 

Foremost  among  the  foods  for  developing  fatty  tissue 
xe  fats,  as  fat  of  meat,  butter,  cream,  &c. ;  next  to  these 
ire  farinaceous  matters,  as  arrowroot,  starches,  and  the 
rarious  meals ;  and  after  these  are  sugar,  alcohol,  &c. ; 

0  that  in  an  attempt  to  reduce  the  bulk  of  the  body,  all 
)f  them,  but  especially  the  first,  should  be  but  sparingly 
ised.  Conversely,  however,  the  use  of  fatty  and  fari- 
laceous  foods  has  a  tendency  to  produce  fat,  and  so  also 
vith  fermented  liquids,  as  beer  and  porter — the  last 
laving  a  high  character  for  its  capabilities  of  forming 
nilk  when  drunk  by  nursing-women. 

In  associating  different  articles  of  diet,  so  as  to  secure 
he  right  proportions  of  the  several  constituents  of  food — 
'at,  sugar,  or  starch,  and  nitrogenous  matter,  we  find 
ihat  we  may  not  only  rely  on  the  soimd  indications  of 
icience,  but  may  also  trust,  and  trust  safely,  to  the  unerr- 
ng  guidance  of  our  instincts — provided  they  have  not 
3een  vitiated  by  fashion  or  perverted  by  evil  habits. 
Science  teaches  us  that  the  best  proportions  for  the  com- 
non  wants  of  the  animal  system  are  about  9  of  fat,  22  of 
lesh-forming  substances,  and  69  of  starch  and  sugar ; 
md  experience  also  shows  that  these  ai-e  the  very  pro- 
portions which  we  are  constantly  striving  to  maintain  in 
)ur  daily  dietaries.  Bon'owing  largely  from  the  graphic 
llustrations  of  Liebig  and  Johnston,  I  may  state  that, 
whenever  one  kind  of  food  is  wanting  in  any  particular 
:onstituent  we  invariably  associate  it  with  another  that 
iontains  an  excess  of  it.  Certain  moats,  for  example, 
which  are  deficient  of  fat  are  always  eaten  with  sub- 
itances  that  are  rich  in  it — bacon  is  associated  with  veal, 
ivith  liver,  and  with  fowl,  or  we  capon  the  latter,  and 
;hua  increase  its  natural  fat.  We  use  melted  butter  with 
nost  kinds  of  fish,  or  we  fry  them  in  oil ;  while  the  her- 
nng,  the  salmon,  and  the  eel,  are  usually  fat  enough  in 
ihemselves,  and  are  dressed  and  eaten  alone.    It  is  with 

1  view  to  similar  adjustment  that  we  mix  eggs  and  butter 
vs-ith  sago,  tapioca,  and  rice  ;  that  we  add  oil  and  the  yoke 
of  an  egg  to  salad ;  that  we  boil  rice  with  milk,  and  eat 
Dheese  with  maccaroni.  The  same  instinct  has  deter- 
mined tile  use  of  vegetables  with  meat,  and  butter  with 
bread.  Bacon  and  greens,  or  beans  and  bacon,  lilce  pork 
md  peas-pudding,  is  a  conjunction  of  viands  which  does 
Qot  owe  its  popularity  to  old  hal.iit  or  the  mere  taste  of 
che  epicure ;  and  so  with  a  dish,  common  in  Ireland, 
under  the  name  of  Kol-cannon — the  potato,  which  is 
poor  in  gluten,  and  the  cabbage,  which  is  usually  rich  in 
bhis  ingredient,  are  mixed  together,  and  thus  they 
Fipproach  the  composition  of  wheaten  bread,  but  both  of 
Ihese  substances  are  deficient  in  fat ;  add,  therefore,  a 
^ttle  bacon  or  fat  pork  to  the  mixture,  and  you  have  a 
Kol-cannon  which  has  all  the  good  qualities  of  the  best 
scotch  oatmeal,  and  to  many  it  is  more  savory  and 
Jiilatable.  Again,  the  mixture  so  usual  in  Ireland  and 
4.1sace,  of  butter-milk  or  curdled  milk  and  potatoes,  and 
■he  combinations  of  rice  and  fat  which  make  the  diet  of 
lastern  nations ;  even  tho  littlo  dab  of  butter  upon  the 
wor  man's  potato,  and  the  bit  of  cheese  that  ho  eats 
yith  his  dinner,  arc  matters  not  of  luxury  but  of 
loccssity,  and  they  show  how  by  long  experience  wo 
laye  at  last  learnt  to  adjust  tho  proximate  constituents 
It  food,  so  as  best  to  maintain  tho  health  and  vigour  of 
he  body. 

And  then,  again,  the  times  for  taMn(j  food  nni  the  proper 
.istnbulmi  of  ,t  in  appropriate  meals,  are  questions  of 
msiderablo  importance,  notwithstanding  that  thov  have 
;ver  been  influenced  by  tho  caprices  of  fashion  ai'id  tho 

^nf  -f^'hl''  °^  T'"^^'-  '""'^h  tli^y  havo  had 

Ivpn  Jfi  ti,  '"pd'fication  of  tho  human  species,  and 
tioW^^i  ™<=cs  of  men,  is  an 

itiological  problem  of  much  interest. 


Man  in  his  savage  condition  feeds  with  great  irregu- 
larity, for  when  he  finds  that  food  is  plentiful  ho  eats 
from  morning  to  night,  and  knows  no  other  pleasure 
than  that  of  eating  and  drinking  and  sleeping ;  but  when 
it  is  more  scarce  ho  is  content  with  a  single  meal  a  day. 
In  both  cases,  however,  the  quantity  of  food  consumed  la 
excessive.  We  are  told  by  travellers  that  the  Hottentots, 
tho  Bushmen,  and  the  inhabitants  of  South  Africa,  who 
feed  in  this  manner  are  enormous  gluttons.  "  Ten 
of  them,"  says  Barrow,  "  ate,  in  his  presence,  an  ox,_all 
but  the  hind  legs,  in  three  days  ;  and  the  three  Bosjes- 
men  that  accompanied  his  waggon,  devoured  a  sheep  on 
one  occasion  in  less  than  twenty-four  hours."  Parry, 
Ross,  and  others,  have  also  given  the  most  astonishing 
accounts  of  the  dietetical  capabilities  of  the  Esquimaux. 
Captain  Parry  once  tried  the  capacity  of  a  young  lad 
scarcely  full  grown,  and  in  twenty-fours  he  had  eaten 
4  lbs.  4oz.  of  the  raw  hard-fi-ozen  flesh  of  a  sea-horse,  the 
same  quantity  of  it  boiled,  lib.  12  oz.  of  bread  and  bread- 
dust,  besides  a  pint  and  a  quarter  of  rich  gravy-soup, 
a  tumbler  of  strong  grog,  thi-ee  wine-glasses  of  raw 
spirits,  and  nine  pints  of  water.  According  to  Sir 
John  Eoss,  the  daily  rations  of  an  Esquimaux  are 
20  lbs.  of  flesh  and  blubber.  But  the  most  marvellous 
example  of  gluttony  is  given  by  Captain  Cochrane,  on 
tho  authority  of  the  Russian  Admiral  Saritchetf,  who 
was  told  that  one  of  the  Yakuti  had  consumed  the 
hind  quarter  of  a  large  ox  in  24  hours,  together  with  20 
lb.  of  fat,  and  a  proportionable  quantity  of  melted  butter. 
To  test  the  truth  of  this,  he  gave  him  a  thick  porridge  of 
rice  boiled  down  with  3  lbs.  of  butter,  weighing  together 
28  lbs. : — although  the  glutton  had  already  breakfasted, 
yet  he  sat  down  to  the  meal  with  great  eagerness,  and 
consumed  the  whole  without  stirring  from  the  spot ;  and, 
except  that  his  stomach  betrayed  more  than  ordinary 
fulness,  he  showed  no  sign  of  inconvenience.  Captain 
Cochrane  fui'ther  adds  that  a  good  calf,  weighing  200  lbs., 
will  just  serve  for  a  meal  for  four  or  five  Yakuti ;  and 
that  he  has  himself  seen  three  of  them  consume  a  rein- 
deer at  a  meal.  Liebig  accounts  for  this  by  sajang  that 
a  nation  of  hiinters,  especially  when  they  go  naked  and 
are  exposed  to  great  losses  of  temperature,  must  consume 
large  quantities  of  respiratory  food ;  and  if  it  so  happens 
that  the  food  is  in  its  least  efl'ective  foi'm,  as  lean  flesh, 
the  quantity  disposed  of  is  enormous. 

Among  ci\-ilised  nations,  and  until  comparatively 
recent  times,  there  were  but  two  meals  a-day — namely, 
dinner  and  supper.  These  were  tho  meals  of  the  Romans 
— the  prandium  or  dinner  being  for  the  most  part  a  light 
refreshment,  eaten  while  standing,  at  about  nine  o'clock 
in  the  morning  ;  and  it  generally  consisted  of  the  cold 
remains  of  yesterday's  supper.  It  was  commonly  taken 
without  wine,  and,  in  fact,  there  was  so  little  ceremony 
about  it,  that  Pluutus,  in  Ms  comedies,  has  facetiously 
called  it  caniniim  prandium.  The  great  meal  of  the  day 
was  the  supper,  or  cwna,  which  was  taken  about  three  or 
four  o'clock  in  the  afternoon,  and  to  which  fi-iends  were 
invited.  This  was  tho  ceremonious  meal  for  which  the 
wealthy  and  high  families  of  Rome  exhausted  the 
resources  of  luxury  and  art.  It  always  consisted  of 
three  parts — the  t/usttis  or  antipast,  which  was  intended 
as  a  more  smack  or  relish  to  whet  tho  appetite.  Then 
eamo  the  main  part  of  the  feast — consisting  of  many 
courses,  with  a  chief  dish  or  caput  cana',  and  Avhen  in 
thrifty  families  it  was  the  only  dish  which  went  tho 
round  of  tho  frugal  board,  it  was  aptly  termed  the  cmna 
amhu/anx.  After  this  tlioro  came  tho  second  course,  or 
mcnxa  sccunda,  composed  of  fruits  and  pastry,  like  a  modern 
dessert. 

Tho  sums  of  money  expended  by  the  -wealthy  Romans 
on  this  meal  were  often  ruinous.  Vitellius  is  said  to  have 
spent  as  much  as  400  scstcrtia  (about  £3,228  of  our  money) 
on  his  daily  supper ;  and  tho  celebrated  feast  to  which  ho 
invited  his  brother  Lucius  cost  no  less  than  5,000 
scH/ertiu,  or  .£40,350  sterling.  It  consisted,  according  to 
Suetonius,  of  2,000  different  dishes  of  fish  and  7,000  of 
fowls,  -with  other  equally  numerous  meats.   His  daily 
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food,  says  our  classical  writei-s,  was  of  tho  most  raro  and 
exquisite  nature,  the  deserts  of  Libya,  tho  shores  of 
Spain,  the  waters  of  the  Carpathian  Sea,  and  even  the 
coasts  and  forests  of  Britain  wore  diligently  searched 
for  dainties  to  supply  his  table  ;  and  liad  he  reigned  long 
ho  would,  says  Josephus,  have  exhausted  the  great 
opulence  of  the  Koman  Empire.  iElius  Verus,  another 
of  those  worthies,  was  hardly  less  profuse  in  the  extrava- 
gance of  his  suppers  ;  for  it  is  said  that  a  single  enter- 
tainment, to  which  only  about  a  dozen  guests  were 
in-v'ited,  cost  above  six  million  sesterces  (G,000  sestertia, 
or  nearly  £48,500) ;  and  we  are  told  by  historians  that 
his  whole  life  was  wasted  in  eating  and  drinking — being- 
spent  in  tho  voluptuous  retreats  of  Daphne,  or  else  at 
the  luxurious  banquets  of  Antioch.  So  profuse,  indeed, 
was  the  extravagance  of  those  times,  that  to  entertain  an 
emperor  at  a  feast  was  to  encounter  almost  certain 
financial  ruin— one  dish  alone  at  the  table  of  Heliogabalus 
has  been  known  to  cost  about  £4,000  of  our  money  ;  no 
wonder,  therefore,  that  these  imperial  feasts  were 
lengthened  out  for  hours  together,  and  that  every  artifice, 
often  revolting  in  the  extreme,  was  used  to  prolong  the 
pleasure  of  eating,  or  that  IPliiloxenus  should  have 
wished  that  he  had  the  throat  of  a  crane  with  a  delicate 
palate  all  the  way  down. 

Hardly  less  extravagant  were  the  dining  propensities 
of  our  own  forefathers,  who  in  every  way  copied  too 
closely  the  luxurious  habits  of  their  Eoman  conquerors. 
In  fact,  no  circumstance,  as  Mr.  Wright  observes,  is  more 
remarkable  in  ancient  history  than  the  readiness  with 
which  the  people  who  came  under  the  sway  and  influence 
of  Rome,  abandoned  their  nationality,  and  followed  the 
luxurious  habits  of  their  rulers.  Even  so  late  as  the 
time  of  Holinshed,  the  fimous  chronicler  of  the  16th 
century,  the  manners  of  the  English  were  the  subject  of 
severe  comment;  for  he  tells  us  that  "in  number  of 
dishes  and  changes  of  meat,  the  nobility  of  England 
(whose  cooks  are,  for  the  most  part,  musical-headed 
Erenchmen  and  foreigners),  do  most  exceed ;  sith  there 
is  no  day  in  manner  that  passeth  over  their  heads, 
wherein  they  have  not  only  beef,  mutton,  veal,  lamb, 
kid,  pork,  cony,  capon,  pig,  or  so  many  of  them  as  the 
season  yieldeth,  but  also  some  portion  of  the  red  and 
fallow  deer,  beside  great  variety  of  fish  and  wild  fowl, 
and  thereto  sundry  other  delicates,  wherein  the  sweet 
hand  of  the  seafaring  Portingale  is  not  wanting ;  so  that 
for  a  man  to  dine  with  one  of  them,  and  to  taste  of  everj' 
dish  that  standeth  before  him,  is  rather  to  yield  unto  a 
conspiracy  with  a  great  deal  of  meat  for  the  speedy 
suppression  of  natural  health,  than  the  use  of  a  necessary 
meal  to  satisfy  himself  with  a  competent  repast  to  sustain 
his  body  withal."  Ho  adds,  too,  "that  gentlemen  and 
merchants  keep  mtich  about  tho  same  rate ;  and  when 
they  make  their  ordinary  or  voluntary  feasts,  it  is  a 
world  to  see  what  great  provision  is  made  of  all  manner 
of  delicate  meats  from  every  quarter  of  the  country, 
wherein,  beside  that,  they  are  often  comparable  herein 
to  the  nobility  of  the  land ;  so  that  they  will  seldom 
regard  anything  that  the  biitcher  usually  kiUeth,  but 
reject  the  same  as  not  worthy  to  come  in  place.  In  such 
cases,  also,  yeliffes  of  all  colours,  mixed  with  a  variety  in 
the  representation  of  sundry  flowers,  herbs,  trees,  forms 
of  beasts,  fish,  fowls,  and  fruits  ;  and  thereunto  mnrch- 
pane,  wrought  with  no  small  curiosity,  tarts  of  divers 
hues  and  sundiy  denominations ;  conserves  of  old  fruits, 
foreign  and  home-bred  ;  suckets,  codiniacs,  niarmakdcs, 
Bugarbread,  gingerbread,  florcntines,  wild-fowl,  venison 
of  all  sorts,  and  sundry  outlandish  confections,  altogether 
seasoned  with  sugar,  besides  infinite  devices,  not  possible 
for  me  to  remember." 

The  learned  Caius,  also,  in  his  "  Counseill  against  the 
Sweat  "  of  the  same  century  (1562)  comm(>nt8  in  severe 
terms  on  the  gluttony  of  his  time,  saying  that  the  reason 
why  the  disease  attacks  the  English  moro  than  others  is, 
that  they  have  "  so  mocho  sweating  stufl'o,  so  many  euille 
humoures  laid  up  in  store,  fro  this  displeasantc,  feareful, 
and  pestilent  disease,  cause  of  theii-  euille  diet,  whichc 


destroy  more  meates  and  drjTickes  withouto  al  ordrr?, 
conveniet  time,  reason,  or  necessite,  the  either  Scotland"-, 
or  al  other  countries  under  the  sunne." 

Gradually,  too,  as  tho  dinner  got  to  be  later  in  th< 
day,  and  reached  noontime,  there  was  necessity  for 
light  early  meal,  ov  brcakfan/c,  as  it  was  called    and  aaA  . , 
the  dinner  became  later  and  later  stUl,  a  fourth  meail''^ 
was  added — the  lunch  or  luncheon,  which  literally  mcant^ 
a  slice  of  bread.    In  process  of  time,  also,  with  the  intro- 
duction of  tea  and  cofi'ee  into  England,  there  came 
fifth  meal ;  but  all  along  the  dinner  was  the  great  fea;-t 
of  the  day ;  and  the  rule  in  using  it  was  pretty  much  a 
Dr.  Kitchener,  in  his  time,  advised — namely,  to  e;i-. 
until  there  was  a  sense  of  satiety,  the  stimulus  of  evei", 
fresh  dish  being  but  as  a  whip  to  the  appetite,  so  thai 
the  sense  of  satiety  might  come  and  go  a  dozen  times, 
"It  is  produced  in  us,"  says  Christopher  North,  "by 
three  platefuls  of  hotch-potch,  and  to  the  eyes  of  an  ordi-  Jki; 
nary  observer  our  dinner  would  seem  to  be  at  an  end 
but  no;  strictly  speaking,  it  is  just  going  to  begin. 
About  an  hour  ago  did  wo,  standing  on  the  very  beautiful 
bridge  of  Perth,  see  that  identical  salmon,  with  his  back--  •,; 
fin  just  visible  above  the  translucent  tide,  aixowing  upp  ■ 
the  Taj',  bold  as  a  bridegroom,  and  nothing  doubting^  ['h 
that  he  should  spend  his  honeymoon  among  the  gravel-- 
beds  of  liinnaird  or  Moulenearn,  or  the  rocky  sofas  of./  -j 
tho  Tummel,  or  the  green  marble  couches  of  the  Tilt.',  rj 
What  has  now  become  of  the  sense  of  satiety  ?  John — 
the  castors! — mustard — vinegar — cayenne — catsup —  ^ 
peas  and  potatoes,  with  a  very  little  butter — the  biscuit 
called  "rusk" — and  the  memory  of  the  hotch-potch  is  A: 
as  that  of  Babylon  the  Great."  Sense  of  satiety,  indeed !  %: 
— "  We  have  seen  it  for  a  moment  existing  on  the  dis- 
appearance  of  the  hotch-potch — dying  on  the  appeai-anci- 
of  the  Tay  salmon — once  more  noticeable  as  the  la.st 
plate  of  the  noble  fish  melted  away — extinguished  sud- 
denly by  the  vision  of  the  venison — again  felt  for  an  in- 
stant, and  but  for  an  instant,  for  a  brace  and  a-half  of  t 
as  fine  grouse  as  ever  expanded  their  voluptuous  hosomsi 
to  be  devoured  by  hungry  love." 

We  smile  at  the  accounts  given  of  the  gormandizinc 
powers  of  the  natives  of  Arctic  regions  and  the  savagc^ 
of  Southern  Africa,  but  our  own  habits  in  eating  an  l 
drinking  are  scarcely  less  preposterous.     Look  at 
modem  dinner;  beginning  with  soup,  and  perhaps  a  ■ 
glass  of  cold  punch ;  to  be  followed  by  a  piece  of  turbot  i 
or  a  slice  of  salmon  with  lobster-sauce  ;  and  while  the 
caput  ccenm,  the  venison  or  South  Down,  is  getting  ready.  * 
we  toy  with  an  oj'ster  pate  or  a  bit  of  sweat-bread,  an  i 
mellow  it  with  a  bumper  of  Madeira.    No  sooner  is  th: 
venison  or  mutton  disposed  of,  with  its  never-failin- 
accompanimcnts  of  jelly  and  vegetables,  than  we  set  thi 
whole  of  it  in  a  ferment  with  champagne,  and  drown  it 
with  hock  or  sauteme.    These  are  quickly  followed  by 
the  wing  and  breast  of  a  partridge,  or  a  bit  of  pheas.<uit 
or  wild  duck  ;  and  when  the  stomach  is  all  on  fire  with  " 
excitement,  we  cool  it  for  an  instant  with  a  piece  of  ice  • 
pudding,  and  then  immediately  lash  it  into  a  fever  wit!, 
undiluted  alcohol,  in  the  form  of  cognac  or  a  stron^ 
liqueur ;  after  which  there  comes  a  spoonful  or  so  of  je 
as  an  emollient,  a  morsel  of  ripe  stilton  or  pate  de  foie-g  . 
as  a  digestant,  a  piquante  sahid  to  whet  the  appetite  for 
wine,  and  a  glass  of  old  port  to  pci-suade  the  stomacb 
if  it  can,  into  quietness.    All  these  are  more  leisurely 
succeeded  by  tho  mcnsa  accuniia,  or  dessert,  with  its  ires,  - 
its  preserves,  its  hakcmeats,  its  fruits,   its  geliffo?. 
codiniacs,  and  suckets,  as  Holinshed  would  call  Iheni. 
and  its  strong  drinks ;  to  be  afterwards  muddled  with 
cofTeo,  and  complicated  into  a  rare  mbctiire  with  tfl«»» 
floating  with  the  richest  of  cream. 

As  a  modest  example  of  this  sort  of  thing,  and  an  in- 
dication moreover  of  the  kind  of  novelties  yet  in  stor^^ 
for  us,  let  mo  read  to  you  the  menu  of  a  late  dinner 
the  Langham,  where  horae-fiesh  was  the  principal  viontii 
It  is  very  appropriately  prefaced  with  a  little  bit  c\ 
French  philosophy — "  Les  prejuges  sont  des  maladies  <?< 
I'esprit  humain." 


31 


"  Jtofs — Canards  sauvagcs.  Pluviers. 
inaiscs  de  homard  a  I'huile  Rosinante. 
Fran9aise.    Choux-fleirrs  au  pai-mesan. 
"  Unfremoits—Gelee  de  pieds  de  cheval  au  marasquin. 
iphirs  saute  a  I'huile  chevaleresque.  Gateau  veterinaire 
la  Ducroix.    Feuillantines  aux  pommes  des  Hesperides. 
.  Peray. 

"  Glaces — Cr erne  aux  truffes.  Sorhetscontre-prejuges. 
iquews. 

"  Dessert — Vins  de  fins  Bordeaux.    Madere.  Cafe. 
"Buffet — Collared  horse-head.  Baron  of  horse.  Boiled 
ithers." 


«'  Fot ages— Gonsoxam&  de  cheval.  A  la  pur6e  do 
strier.  Amontillado. 

"  Pois50>i4-— Saumon  i\  la  sauce  Arahe.   Filets  de  soles 
I'huile  hippophagique.    Vin  du  Ithin. 
"  Eors-d'auvres—  Temnea  de  foie  maigre  chovalines. 
lucissons  de  cheval  aux  pistaches  syriaques.  Xeres. 
"  Rclevis — Filet  de  Pegase  roti  aux  pommes  do  terre 
la  crcmo.    Dinde  aux  chataignos.    Aloyau  do  choval 
rci  il  la  centaurc  aux  choux  de  Bruxelles.  Culotte 
1  choval  braisee  aux  chevaux-de-frise.   Champar/ne  sec. 
"  £11  frees — Petits  pates  a  la  moello  Bucephalo.  Krome- 
:ys  a  la  Gladiateur.     Poulets  garnis  a  I'hippogrifi'e. 
ingues  de  cheval  a  la  Troyonne.    Chateau  Perayne. 


"  SECOND  SERVICE. 


Vohwj.  May- 
Petits  pois  a 


Even  put  into  plain  English  all  this  would  sound  re- 
arkable,  and  taken,  as  it  is  said  to  have  been,  without 
lying  or  gibbing,  although,  perhaps  with  a  little  bolt- 
g,  it  must  have  puzzled  the  stomach ;  and,  like  all 
ir  modern  dinners,  must  also  have  severely  taxed  its 
wers,  in  selecting  from  the  complicated  mess,  the 
ght  proportions  of  fat  and  flesh,  and  farinaceous  matter 
quired  for  the  sustenance  of  the  body. 
Nor  is  it  right  to  content  ourselves,  like  savages,  with 
single  meal  a  day,  as  was  the  custom  of  Dr.  Fordyce, 
e  celebrated  professor  of  chemistry  of  the  last  century, 
ludying  the  habits  of  carnivorous  animals,  and  reflect- 
,g  on  the  principles  of  chemisti-y  and  physiology,  he 
ime  to  the  conclusion  that  man  required  but  one  meal 
day  for  all  his  physiological  wants,  and  for  more  than 
venty  years  his  daily  dinner  was  as  follows : — Regu- 
rly  at  four  o'clock  of  an  afternoon  he  would  present 
mself  at  "  Dolly's  chop-house,"  and  take  his  seat  at 
le  table  reserved  for  him.  Immediately  on  his  arrival 
le  cook  would  place  a  pound  and  a-half  of  rump-steak 
.■pen  the  gridiron,  and  while  it  was  cooking  the  doctor 
ould  amuse  himself  with  some  such  trifle  as  half  a 
roiled  capon,  or  a  plate  of  fish,  and  a  glass  or  two  of 
randy — his  regular  allowance  being  a  quarter  of  a  pint. 
Tien  came  the  steak  with  a  full  accompaniment  of  bread 
ad  potato,  and  it  was  always  served  with  a  quart 
inkard  of  strong  ale.  This  was  followed  by  a  bottle  of 
d  port ;  and,  when  the  dinner  was  finished,  as  it  invari- 
ply  was  in  an  hour  and  a  half,  he  walked  leisurely  to 
is  rooms  in  Essex-street  in  the  Strand,  where  he 
et  his  class  and  gave  his  lecture  on  chemistry. 
But  these  are  not  habits  of  tho  great  bulk  of  mankind, 
id  although  they  may  have  been  practised  for  a  while 
ith  impunity,  yet  they  serve  not  as  illustrations  of  what 
ight  to  be  done  in  tho  way  of  eating,  but  rather  as 
camples  of  the  wonderfully  accommodating  power  of  tho 
•omach  imdcr  tho  most  disadvantageous  circumstances  ; 
T  experience  teaches  us  that  three  meals  a  day,  of  the 
mplest  quality,  are  best  suited  for  our  wants— brcalc- 
8t  to  supply  the  want  of  long  fasting,  and  to  restore 
10  waste  of  secretion  during  tho  night;  dinner  in  tho 
iddlo  of  tho  day,  to  support  tho  system  during  tho 
.tigue  of  ordinary  labour;  and  a  light  meal  at  night, 
fi  the  form  of  tea  or  an  early  supper,  to  carry  on  tlio 
mctions  of  repair  and  secretion  during  the  niirht. 
ccording  to  Dr.  Edward  Smith,  tho  daily  distribution 
t  the  food,  supposing  a  physiological  diet  of  4,300  grains 

B  «n',^n"'w  '  'T-  S'"'^'"''  of  nitrogen  to  be  taken,  should 
B  somewhat  m  this  manner:- 


For  breakfast. 
For  dinner  . . . 
For  supper . . . 


Total  in  the  day. 


Carbon.  Nitrogen. 


grs. 
1,600 
1,800 
1,000 


grs. 
70 

90 
40 


4,310 


200 


So  that  about  one  part  should  be  eaten  for  supper,  one 
and  a-half  for  breakfast,  and  about  two  parts  for  dinner. 

It  is  hardly  necessary  to  say,  that  in  constructing 
dietaries,  the  foods  should  he  associated  in  such  a  way  as 
not  to  offend  the  apjietite  or  burden  the  digestive  powers ; 
and  that  they  should  also  bo  varied  from  time  to  time, 
not  merely  in  their  kind,  but  also  in  their  treatment,  as 
in  tho  manner  of  cooking  and  flavouring  them  ;  for  the 
best  descriptions  of  food  wUl,  if  eaten  in  the  same  fashion 
day  after  day,  occasion  disgust,  and  be  wasted.  This  is 
often  the  case  in  the  badly-arranged  dietaries  of  work- 
houses, and  on  ship-board.  It  was  once  so  with  the 
dietaries  of  the  English  army,  when  the  same  daily 
rations  of  boiled  meat  were  provokingly  served  out  to 
the  men,  while  they  listened  to  the'  tune  of  "Oh  the 
roast-beef  of  old  England."  All  this  is  easily  provided 
for,  and  it  is  true  economy  to  do  so,  by  varying  the  food, 
the  mode  of  cooking  it,  the  manner  of  flavouring  it,  and 
by  serving  it,  in  the  case  of  dinner,  with  different  kinds 
of  vegetables.  In  constructing  dietaries,  therefore,  the 
main  considerations  are  the  due  supply  of  the  right  pro- 
portions of  nitrogenous  and  carbonaceous  matters ;  for 
when  these  are  not  adjusted  in  a  proper  manner,  the 
health  is  endangered,  and  the  constitution  may  be  slowly 
undermined.  'To  use  the  words  of  Liebig — "  there  is  a 
law  of  nature  which  regulates  these  things,  and  it  is  the 
elevated  mission  of  science  to  bring  this  law  home  to  our 
minds ;  it  is  her  duty  to  show  why  man  and  animals 
require  such  admixture  in  the  constituents  of  their  food 
for  the  support  of  the  vital  functions,  and  what  the  in- 
fluences are  which,  determine,  in  accordance  with  the 
natural  law,  changes  in  the  admixture. 

"  The  knowledge  of  the  law  elevates  man  in  regard  to 
an  important  function  which  he  possesses  in  common 
with  tho  lower  animals,  above  the  level  of  those  beings 
which  are  destitute  of  reason,  and  supplies  him,  in  the 
regulation  of  those  bodily  wants  which  are  essential  to 
his  existence  and  prosperity,  with  a  protection  which  tho 
lower  animals  do  not  require,  because  in  them  the  com- 
mands of  the  instinctive  law  are  not  opposed  or  over- 
powered by  the  allurements  of  sense,  or  by  a  perverted 
and  resisting  will." 

The  recognitiori  of  this  law,  and  the  practical  applica- 
tion of  it  to  the  dietaries  of  a  community,  are  ob^-iously 
of  great  advantage,  for  not  only  would  they  tend  to  in- 
crease tho  health  and  strength  of  the  population,  but 
they  would  also  efi'ect  a  great  economy  in  the  general 
use  of  food.  That  there  are  difl&culties  in  the  wav  of 
such  an  application  cannot  bo  doubted;  in  fact, 'the 
natural  peculiarities  of  individuals,  to  say  nothing  of  tho 
diff'crences  of  occupation,  and  tho  over-varying  quality 
of  the  food  itself,  are  enough  to  create  a  doubt  as  to  the 
possibility  of  its  general  application  until  tho  progress 
of  science  has  gone  far  beyond  its  present  position. 
Nevertheless,  there  aro  certain  well-acknowledged  facts 
at  our  disposal  which  may  safely  servo  as  a  guide  to 
practice. 

The  diseases  which  are  incidental  to  an  ahu^c  of  the  law 
can  hardly  be  discussed  in  this  place,  but  it  may  bo  said, 
in  general  terms,  that  too  much  or  too  little  of  either  of 
the  main  constituents  of  food  will  soon  bo  followed  by 
marked  derangements  of  tho  animal  body.  An  excess  of 
respiratory  food  not  only  promotes  tlie  growth  of  fat, 
but  actually  interferes  with  the  nourishment  of  muscular 
tissue.  Those  who  feed  largely  on  rice,  on  potatoes,  or 
other  farinaceous  foods,  or  who  indulge  too  freely  in 
malt  liquors,  have  commonly  a  bloated  appearance,  and 
have  no  faculty  for  austained  exertion.   The  brewer's 
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drayman,  for  oxamplo,  is  a  bad  subject  for  tho  ward  of 
a  hospital ;  and  although  ho  sometimes  looks  strong  and 
muscular,  yot  in  reality  his  vital  power  is  foeblo,  and  his 
tissues  arc  fatty  rather  than  muscular.  Tho  samo  is 
often  the  case  with  animals  in  tho  Zoological  Gardens, 
when  too  lai'ge  a  quantity  of  respiratory  food  has  been 
eaton,  and  their  flesh  has  undergone  a  kind  of  fatty  de- 
generation. 

On  the  other  hand,  when  the  plastic  elements  of  tho 
food  are  in  excess,  tlie  system  becomes  excited,  too  much 
blood  is  fonned,  and  diseases  of  a  plethoric  character  are 
induced.  According  to  Liebig  and  his  foUoAvers,  an  ex- 
cess of  force  is  developed,  which  manifests  itself  in  irrita- 
bility of  temper,  and  in  a  savage  disposition.  How  far 
this  may  be  concerned  in  the  frequently  ungovernable 
conduct  of  our  over-fed  convicts  may  be  deserving  of 
consideration.  A  nation  of  animal  feeders,  says  Liebig, 
is  always  a  nation  of  hunters,  for  the  use  of  a  rich  nitro- 
genous diet  demands  an  expenditure  of  power,  and  a 
large  amount  of  physical  exertion,  and  this  is  seen  in 
the  restless  disposition  of  all  the  carnivora  of  our  me- 
nageries. 

A  deficiency  of  food,  however,  is  quickly  followed  by 
a  general  breaking  up  of  the  animal  frame.  Plague, 
pestilence,  and  famine  are  always  associated  in  the  public 
mind ;  and  the  records  of  every  country  show  how  closely 
they  are  related.  The  medical  history  of  Ireland  is  re- 
markable for  illustrations  of  how  much  mischief  may  be 
occasioned  by  a  general  deficiency  of  food.  Always  the 
habitat  of  fever,  it  every  now  and  then  becomes  the  very 
hotbed  of  its  development.  Let  there  be  but  a  small 
failure  in  the  usual  imperfect  supply  of  food,  and  the 
lurking  seeds  of  pestilence  burst  into  frightful  activity. 
The  famine  of  the  present  century  is  but  a  too  forcible 
illustration  of  this,  for  it  produced  epidemics  which  had 
not  been  witnessed  in  this  generation,  and  it  gave  rise 
to  scenes  of  devastation  and  misery  which  are  not  sur- 
passed by  the  most  appalling  of  the  middle  age.  The 
principal  form  of  the  scom-ge  was  known  as  the  con- 
tagious famine  fever,  and  it  spread,  not  merely  from  end 
to  end  of  the  country  in  which  it  had  originated,  but, 
breaking  through  all  boundaries,  it  crossed  the  broad 
ocean,  and  made  itself  painfully  manifest  in  localities 
where  it  was  previously  unknown.  Thousands  fell  under 
the  virulence  of  its  action,  for  wheresoever  it  came  it 
struck  down  a  seventh  of  the  people,  and  of  those  whom 
it  attacked  one  out  of  nine  perished.  Even  those  who 
escaped  the  fatal  influence  of  it  were  left  the  miser- 
able victims  of  scurvy  and  low  fever.  Another  example, 
not  less  striking,  of  the  terrible  consequences  of  what 
may  be  truly  called  famine,  was  the  condition  of  our 
troops  during  the  early  part  of  their  sojourn  in  the 
Crimea.  "With  ordy  jxist  enough  of  food  to  maintain  the 
integrity  of  the  system  at  a  time  of  repose,  and  at  ordi- 
nary temperatures,  they  were  called  upon  to  make  largo 
muscular  exertions,  and  to  sustain  the  warmth  of  the 
;  system  in  the  midst  of  severe  cold.  What  could  be  ex- 
pected but  that  the  scourges  which  wait  upon  famine,  as 
fever,  diarrhcca,  dysentery,  and  scurvy,  shoidd  make 
their  appearance  in  great  force,  and  that  tho  soldiers 
►  should  perish  by  thousands.  With  an  average  strength 
of  24,000  men,  tho  deaths  from  sickness  alone,  in  the 
course  of  seven  months,  were  at  the  rato  of  thirty -nine 
per  cent.,  and  in  some  cases  it  amounted  to  seventy-three. 
"Never  before,"  says  Colonel  Tulloch,  "is  there  record 
of  a  British  army  having  sustained  so  frightful  a  loss  in 
BO  short  a  time."  During  tho  Peninsula  War,  though 
the  troops  occasionally  sufFcrcd  much  from  siclmess,  the 
loss  from  that  cause  did  not  average  above  twelve  per 
cent,  for  a  whole  year.  Even  in  the  ill-fated  expedition 
to  Walchcren,  which  thi-ew  tho  nation  into  mourning, 
the  deaths  amounted  to  only  about  10  J  per  cent,  for  the 
half-year;  and  here,  in  this  great  city,  with  all  the 
aggravating  circumstances  of  want,  vice,  infancy,  old 
ago,  and  disease,  it  did  not  reach  two  per  cent,  during 
the  time  that  oui-  strong  men  were  dying  by  thousands. 
"  ArmiRfl  have  perished  by  tho  sword,  and  have  been 


overwhelmed  by  the  elements,  but  never,  perhaps,"  say 
Colonel  Tulloch,  «'  since  the  hand  of  tho  Lord  smote  th 
host  of  the  Assyrians,  and  they  perished  in  a  night,  ha, 
such  a  loss  from  disease  been  recorded  as  on  this  occasion.' 
May  the  lesson  of  so  great  a  calamity  be  wisely  applie  ^ 
in  tho  future. 

The  connection  of  scurvy  with  improper  or  insufficien 
food  is  a  matter  of  medical  history,  and  its  prevention  Ir 
tho  use  of  fresh  vegetables,  especially  potatoes,  is  so  wel 
known  that  it  has  often  been  the  subject  of  legislatior 
Rarely  appearing  in  the  cabin,  where  the  dietary  is  good 
it  is  a  frequent  visitor  to  the  forecastle ;  so  that  half  th , 
men  of  our  sea-going  vessels  are  found  to  bo  sufferin; 
from  the  disease  when  they  return  to  port.    As  manj 
indeed,  as  70  per  cent,  of  a  ship's  crew  are  not  unfre 
quently  disabled  by  it;  and  there  is  no  saying  h.o\ 
many  of  the  disasters  at.  sea  are  caused  by  the  inability  o 
the  men  to  work  the  vessel  in  times  of  severe  weathei; 
The  legal  supplementary  allowance  in  emigrant  vessel  1  (s 
of  8  oz.  of  preserved  potato,  3  oz.  of  other  preservcf  i 
vegetables  (can-ots,  turnips,  onions,  celery,  and  mint) 
besides  pickles,  and  3  oz.  of  lemon  juice  for  each  persoi  f 
weekly,  is  foimd  to  bo  a  perfect  prophylactic  of  th: 
disease,  so  that  the  one  essential  cause  of  it  is  evidently : 
privation  of  vegetable  food. 

And  not  less  important  are  the  morbific  results  of  toi  | 
much  or  too  little  saline  matter  in  the  food.    I  hav' 
akeady  spoken  of  the  salutary  efifect  of  certain  calcareou  J 
salts  in  the  water  we  di-ink ;  but  according  to  Dr.  Grange 
the  presence  of  magnesian  salts  in  the  water  of  a  distric  : 
may  have  something  to  do  with  the  development  of  thosi- 
remarkable  forms  of  disease  which  are  known  as  goitr 
and  cretinism.    Iq  France,  Germany,  England,  Sardinia 
among  all  classes  of  people,  of  all  habits,  and  in  everr  '^i 
variety  of  climate,  those  diseases  are  endemic  where  thr. 
soil  is  composed  of  magnesian  rock,  and  the  wates:  r. 
charged  with  magnesian  salts.    How  far  the  connexioi 
extends  is  a  chemico-physiological  problem  that  has  ye 
to  be  determined. 

Treatment  of  Foods. — In  the  treatment  oi  vegetable  food 
it  is  important  to  remember,  that  all  corky  and  woodj 
tissues,  as  the  skins  of  fruits,  tubers,  and  cereals,  arc 
quite  indigestible,  and  that  in  consequence  of  their  irri . 
tating  action  they  hurry  food  through  the  alimentan 
canal,  and  so  occasion  waste.  It  is  necessary,  therefore 
that  all  such  tissues  should  be  removed  as  completely  a-, 
possible. 

When  it  is  required  to  obtain  the  s/fl>-c/iy  or  farinaceou. 
matters  of  vegetables,  one  or  other  of  tho  following  pro- 
cesses is  followed. 

{ti).  The  material  is  pulped  or  crushed,  and  difTusoc 
through  a  considerable  volume  of  cold  water.  It  is  ther ' 
strained  and  allowed  to  stand  until  the  farina  or  starcl  i 
subsides. 

(i).  Or  it  is  allowed  to  pass  into  a  state  of  putrefactiv< 
decomposition,  whereby  the  albuminous  matter,  as  thr. 
gluten,  &c.,  decay  and  leave  tho  starch  untouched. 

(c).  Or  it  is  subjected  to  the  action  of  a  weak  alkalint 
solution,  generally  of  caustic  soda,  which  dissolves  thi 
gluten,  and  allows  tho  starcli  to  subside.  Tlie  glutei 
thus  dissolved  may  be  again  recovered  by  neutralizing  <  - 
the  alkaline  solution  with  acid,  and  collecting  the  pro 
cipitated  gluten,  as  in  the  pi-ocesses  of  Durand  ar. 
others. 

I  have  already  explained  that  in  tho  treatment  of  11 
groimd  meal  of  wheat  and  other  grain,  the  bran  nr. 
coarser  kinds  of  flour  are  separated  by  sieves  of  diftercr 
degrees  of  fineness,  and  that  in  this  m.inner  about  cigb 
or  nine  varieties  of  product  are  obtained,  as  biscuit  Jhiir 
best  or /lie  households,  seconds,  tails,  fiic  sharps  or  mid'JIingi: 
coarse  sharps,  fine  pollard,  coarse  pollard,  and  long  biyn.  thi  i 
proportions  of  these  from  ordinary  brown  meal  will  var) ' 
according  to  circumstances,  but  processes  have  been  in- 
vented, asby  M.  Jlcge  Mourics,      D'Arblay,  and  others  < 
whereby  the  yield  of  fine  flour  is  increased  to  86  or  cvci  ] 
to  88  per  cent  of  the  grain,  and  by  which  the  quantity© 
gluten  is  also  regulated. 
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When  tho  flour  is  rich  in  gluten,  as  in  tho  case  of  tho 
arcl  wheats  of  Sicily,  Eussia,  Sardinia,  and  Egypt,  they 
re  well  suited  for  the  manufacture  of  certain  granular 
owders  and  dried  pastes,  which  aro  known  as  Scmola, 
imolina,  Soiijee,  Mamiacroup,  Maccaroni,  Vermicelli,  and 
'agliari  paste.  The  last  three  ai-o  generally  imported 
',''\  x)m  Naples  or  Genoa,  where  they  aro  made  from  a 
ighly-glutinous  wheaten  flour,  by  kneading  it  into  a 
lin  dough  or  tenacious  paste,  and  then  forcing  it  through 
olcs  or  slits  in  a  metallic  plate.  In  this  way  the  several 
arieties  ot  pipe,  celery,  and  ribbon  maccaroni  are  obtained ; 
ad  the  fancy  forms  of  it,  called  Cagliari  paste,  which  are 
I  the  shape  of  stars,  rings,  Maltese  crosses,  &c.,  are  pro- 
uced  by  stamps.  AH  these  varieties  of  raw  wheaten 
aste  arc  cooked  by  boiling  or  baking,  and  are  associated 
ith  soup  or  beef -tea,  or  milk,  or  are  mixed  with  eggs, 
ieese,  &e. 

The  best  variety  of  flour  for  bread  is  that  which  con- 
lins  less  gluten  than  the  preceding,  as  from  8  to  10  per 
mt.  of  it  instead  of  from  12  to  14  or  15.  Dantzic  floui', 
id  soft  Spanish,  as  well  as  the  American  called  Genessee, 
j'j;  re  the  best  examples  of  it,  and  are  highly  esteemed  by 
akers  on  account  of  the  fine  quality  of  bread  which  is 
rocurable  from  them ;  the  richer  varieties  of  hard  glu- 
nous  wheat  being  used  only  to  impart  strength  to  weak 
id  inferior  descriptions  of  flour. 

Bread,  which  is  the  most  important  preparation  of 
5ur,  owes  its  value  as^an  article  of  diet  to  a  good  and 
^  [uable  vesiculation  of  the  dough,  the  vesieulation  being 
fected  by  the  diffusion  of  small  bubbles  of  carbonic 
''''  sid  gas  throughout  its  substance  ;  and,  as  this  vesicula- 
■'■4  on  can  only  take  place  in  a  proper  manner  when  the 
luten  of  the  flour  is  in  sufficient  quantity,  and  of  good 
lality,  it  is,  to  some  extent,  a  test  of  the  goodness  of 
lie    eal.    Those  flours  which  contain  too  little  gluten, 
gluten  which  is  deficient  of  strength,  cannot  be  vesi- 
ilated  into  bread.    This  is  the  case  with  almost  every 
■scription  of  flour,  excepting  that  of  wheat  and  rj^e. 
The  most  common,  and  also  the  most  ancient  method 
vesiculating  bread  is  by  fermentation ;  and  the  process 
not  very  different  from  what  it  was  in  verj^  early  times, 
r.iihen  we  were  told  that  "  a  little  leaven  leaveneth  the 
hole  lump."    Yeast  of  some  sort — as  brewers'  yeast ; 
ai3  •  patent  yeast,  prepared  from  infusion  of  malt  and  hops ; 
**  '  German  yeast,  which  is  the  solid  residue  of  the  yeast 
reduced  by  the  fermentation  of  rye  for  making  Hollands; 
bakers'  yeast,  which  is  made  from  potatoes  and  flour ; 
leaven,  which  is  old  dough  in  a  state  of  fermentation, 
mixed  with  the  flour  or  dough,  which  soon  begins  to 
rment  by  the  action  of  the  yeast  fungus  {micodcrma 
revisiai)  on  the  sugar  of  the  flour.    Carbonic  acid  is 
lua  produced ;  and  by  being  difi'used  through  the  sub- 
ance  of  the  dough  it  vesiculates  it,  and  causes  it  to  rise 
•  swell.    The  most  usual  practice  with  the  baker  is 
mewhat  as  follows:— A  special  ferment  is  prepared 
om  mealy  potatoes  (technically  called  fruit)  by  boiling 
■em  in  water,  mashing  them,  and  allowing  thorn  to  cool 
a  temperature  of  about  80°  of  Fahrenheit.    Yeast  is 
j  .en  added  to  them,  together  with  a  little  flour  to  hasten 
•J  .0  fermentation.    In  three  or  four  hours,  at  a  proper 
ji^peraturo  (as  from  80"  to  90"  Fuh.),  tho  whole  mass 
generally  in  a  stato  of  active  fermentation,  with  a  sort 
cauhflower-head.    It  is  then  diluted  with  water  and 
■rained  and  is  mixed  with  suflicient  flour  to  make  a 
tJier  thin  dough,  which  in  about  five  hours  rises  to  a  fine 
ongc.    This  is  again  dUuted  with  water  confcdning  saU, 
la  18  worked  with  the  necessary  quantity  of  flour  into 
■ugh,  and  allowed  to  stand  for  two  or  three  hours,  when 
rises,  «nd  is  in  a  fit  condition  to  be  baked  into  loaves, 
it  can  hardly  be  said  that  tho  potatoes  are  an  adiiltera- 
!m'riK    .''''''°'^?'"  ""t^  !imount  to  moro 

hrnn  1  ■  o""-  °/  ^^''^^  ^'^l^'^B  'il'oiit  380  lbs. 
tont  ofn,^  tl'iK-  '^'Wo^l  <o  the 

e  ohwl  n\"^/-^''^^^?°'^  according  to  circumstnnrcs  for 
Lrl  vl  '«  to  "nprovo  the  quality  of  tho  loaf  as 
garda  whiteness,  firmness,  and  flavour. 


There  is,  no  doubt,  a  slight  loss  of  nutritive  matters  by 
this  mode  of  vesicuhition,  for  a  small  portion  of  the  sugar 
of  tho  flour  is  converted  into  alcohol  and  carbonic  acid, 
but  tho  quantity  is  so  inconsiderabe  as  to  be  undeserving 
of  notice.  Tho  advantage  of  tho  process,  however,  is 
that  it  is  an  excellent  test  of  the  quality  of  the  floui- ;  for 
weak  flour,  or  flour  that  has  been  injured  by  germina- 
tion, or  by  keeping,  will  not  stand  the  action  of  yeast, 
but  will  bo  either  ropy,  or  sticky,  or  heavy,  when  bakod 
into  bread. 

Another  method  of  vesiculation  is  to  generate  carbonic 
acid  in  the  dough  by  the  action  of  an  acid  on  bicarbonate 
of  soda.  Dr.  Whiting's  process,  which  was  patented  in 
1836,  was  to  mix  the  carbonate  of  soda  wdth  the  flour, 
and  then  to  act  on  it  with  a  proper  proportion  of  mu- 
riatic acid  added  to  the  water.  He  used  from  3.50  to 
500  grains  of  carbonate  of  soda  to  7  lbs.  of  flour,  and  to 
this  he  added  2^  pints  of  water  charged  with  from  420 
to  560  grains  of  muriatic  acid.  Other  proportions  arc 
used  by  bakers  who  make  unfcrmented  bread  ;  but  in  all 
cases  the  proportions  should  be  such  as  to  form  common 
salt  (which  is  the  product  of  the  action  of  muriatic  acid 
on  carbonate  of  soda) — the  carbonic  acid  being  liberated 
in  the  substance  of  the  dough.  Care  should  be  taken 
that  the  muriatic  acid  is  pure,  for  that  found  in  com- 
merce is  generally  highly  charged  with  arsenic. 

In  1846,  another  acid  was  patented  instead  of  muriatic 
— namely,  tartaric  ;  and  the  various  preparations  called 
haldng-2mvders,  custard-powders,  cgrj-powders,  &.Q..,  aro 
nothing  but  mixtures  of  tartaric  acid  and  carbonate  of 
soda,  with  a  little  farinaceous  matter,  the  common  pro- 
portions being  1  part  of  tartaric  acid,  2  of  carbonate 
of  soda,  and  4  of  potato-flom-  or  other  diy  starch, 
with  a  little  turmeric  powder  to  give  it  a  rich  yellow 
tint.  When  this  is  mixed  with  flour  and  wetted,  it 
effervesces,  as  in  the  case  of  a  common  soidlitz  powder, 
and  so  diffuses  the  carbonic  acid  thi-ough  the  dough. 

Very  lately,  Mr.  McDougall  has  proposed  the  use  of 
pliosphoric  acid,  as  a  more  natural  constituent  of  food 
than  the  preceding,  and  this,  with  an  alkaline  car- 
bonate, forms  the  preparation  which  is  known  as  phos- 
plintic  yeast. 

A  third  process,  which  is  now  extensively  used  in 
the  vesiculation  of  bread,  is  that  of  Dr.  Dauglish,  and 
by  which  the  bread  called  mratcd  hrefid  is  obtained. 
It  consists  in  the  addition  of  a  solution  of  carbonic 
acid  in  water  to  flour  under  pressure.  The  mixture 
is  made  in  a  closed  air-tight  vessel,  in  which  ths 
dough  is  well  kneaded  by  machineiy,  and  directly  tho 
outlet  of  the  vessel  is  opened,  and  tho  pressure"  thus 
removed,  the  gas  escapes  from  tho  water,  as  in  tho  caso 
of  an  uncorked  bottle  of  soda-water,  and  expands  into 
little  bubbles  within  the  sulistance  of  the  dough.  By  its 
expansion,  also,  it  forces  itself  out  of  the  mixing-chamber, 
and  rises  into  a  spongy  dough. 

In  all  cases,  however,  where  cnrhonic  acid  is  generated 
within  the  dough  by  other  processes  than  formentaion, 
the  dough  must  be  baked  immediately  or  it  will  fall,  and 
tho  loaf  bo  heavy.  Various  contrivances  have  been 
suggested  for  helping  tho  process  of  kneading,  which  is 
laborious,  and  sometimes  not  ultogcthor  cleanly  work. 
Mr.  Stevens'  hund-machine  appears  to  accomplish  tliis 
very  well.  It  is  in  use  in  tho  Holborn  Union,  where 
about  6,633  lbs.  of  bread  are  made  every  week  by  one 
man  and  two  boys ;  and  they  contrive  to  make  ninety- 
six  4-lb.  loaves  out  of  every  "sack  of  flour  (280  lbs.).  The 
materials  used  on  tho  average  of  a  whole  year  beins  as 
follows : —  -  o 

Proporttons  Per  Week. 

Flour   4,129  lbs.  1 

Cones    140 


Potatoes    108 

Salt    C8 

Malt   13 

Hops   ij 


Which  produce  6,633  lbs. 
of  broad,  or  1,408  4-lb. 
quartern  loaves. 


Tho  potatoes,  tho  malt,  and  the  hops,  iiro  for  the  pur* 
pose  of  making  tho  yeast  or  ferment  for  the  bread. 
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But,  by  whatovor  jirocess  broad  is  raado,  it  isnoccssnry 
to  obsovvo  certain  precautions  to  ensui-e  the  production  ol' 
a  good  loaf. 

_  1st.  The  flom-  should  be  from  sound  grain,  sufficiently 
rich  in  good  gluten. 

2iul.  Tlio  yeast  should  bo  sweet,  and  should  show  a 
lively  action  in  the  sponge. 

3rd.  The  dough  should  be  well  kneaded  to  insure  the 
thorough  diffusion  of  the  gas,  and  to  give  toughness  to 
the  gluten. 

4th.  The  salt  should  bo  used  in  such  proportion  as  to 
regulate  the  fenncntatior,  and  give  firmness  to  the  gluten, 
whiteness  to  the  bread,  and  a  good  flavour. 

5th.  The  baking  should  be  so  managed  as  to  insure  the 
thorough  heating  of  the  loaf  to  the  temperature  of  at 
least  212°  of  Fahrenheit,  in  order  that  the  insoluble  starch 
may  be  changed  by  the  heat  into  soluble  dextrine  ;  and 
the  crust  should  be  light-coloured  and  thin.  This  is 
best  effected  when  loaves  are  baked  singly,  as  on  the 
Continent,  and  not  in  batches,  as  with  us ;  for  in  the  last 
case,  the  top  and  bottom  crusts  are  thick  and  hard,  and 
are  frequently  scorched,  -while  the  interior  of  the  loaf  is 
doughy  and  under-done. 

Specimens  of  the  different  kinds  of  bread  of  England 
and  the  Continent  are  upon  the  table  ;  and  you  -will  notice 
the  dark  colour  of  the  rye-bread  of  Em-ope.  I  am  in- 
debted for  these  illustrations  to  the  kindness  of  Mr. 
Twining,  -who  has  liberally  placed  the  valuable  collection 
of  foods  in  his  museum  at  our  disposal.  Here,  also,  is  a 
sample  of  rj'e-bread  supplied  by  Mr.  William  Eay  Smee, 
-who,  in  the  interest  of  the  poor,  has  had  it  made  accord- 
ing to  the  formula  of  the  Board  of  Agriculture  of  1795. 
It  consists  of  one  part  of  rice  and  four  parts  of  rye  ground 
together,  and  sifted  in  the  usual  manner.  The  meal  is 
then  made  into  dough  with  yeast ;  and  when  fermented 
is  baked  in  the  form  of  long  rolls.  The  bread  is  very 
dark,  like  all  rye-bread,  and  has  a  close  texture,  but  it 
is  agreeable  to  the  palate,  and  is  very  nutritious.  The 
great  recommendation  of  it  is  its  cheapness,  for  it  can  be 
made  at  less  than  a  penny  a  pound,  and  is  therefore  a  very 
suitable  bread  for  the  poor. 

Those  flours  -which  do  not  contain  sufficient  gluten  of 
the  proper  quality  for  fermentation  or  vesiculation,  as 
baidey-meal,  oat-meal,  Indian-meal,  and  the  flour  of  peas 
and  lentils,  are  best  cooked  by  baking  them  in  the  form 
of  cakes  or  biscuits — a  practice  -which  is  as  ancient  as  the 
time  of  the  Patriarchs,  when,  during  the  Passover,  they 
"were  commanded  to  eat  unleavened  bread.  The  chief 
food  of  the  common  people  of  Rome  was  a  hea-yy  kind  of 
unleavened  bread,  like  the  present  inlenta  of  the  Italians, 
■which  is  made  of  Indian  meal  and  cheese.  As  in  former 
time,  biscuits  anij  unfcrmented  cakes  are  made  from 
meal  or  flour  mixed  -with  water  and  baked ;  but  the 
texture  of  the  substance  is  close,  and  it  is  not  easy  of 
digestion  unless  it  is  thoroughly  disintegrated.  When 
biscuits  are  lightened  by  means  of  egg  and  sugar,  with  a 
little  butter,  they  are  much  more  digestible ;  and  they 
arc  still  more  so  when  they  arc  vcsiculated  and  puffed 
up  by  means  of  a  small  quantity  of  carbonate  of  am- 
monia, as  in  the  case  of  crmkndh  and  Victoria  biscuits. 

The  so-called  farinaceous  foods  for  infants  are  only 
baked  flour,  sometimes  sweetened  with  sugar.  Thofloui- 
must  be  baked  until  it  acquires  a  light-brown  colour,  the 
temperature  being  about  400°  or  450°  of  Fahrenheit. 
The  granules  of  starch  arc  then  disintegrated,  and  con- 
verted into  a  soluble  substance,  named  dextrin — which, 
by  a  further  process  of  cooking  or  boiling,  as  in  making 
pap,  forms,  when  properly  sweetened,  a  very  excellent 
food  for  children.  Tops  and  bottoms  owo  their  value  to  the 
same  circumstance — namel}',  that  the  farinaceous  matter, 
which  is  so  indigestible  withinfants,  is  broken  up  by  baking 
into  soluble  dextrin. 

All  vai-ioties  of  meals  and  arrowroots  are  easily  cooked 
by  stirring  them  into  boiling  water,  or  boiling  milk,  until 
they  have  the  consistence  of  gruel  or  hasty  pudding,  and 
then  boiling  for  a  few  minutes.  In  the  case  of  Indian- 
meal,  rice,  split-poiis,  lentils,  and  haricots,  the  boiling 


should  bo  continued  for  a  considerable  time,  and  tl 
whole  grain  should  bo  previously  steeped  in  watc-r  1 
many  hours  ;  for  the  starch  and  cellulose  of  these  vc-j.'  • 
tables  are  not  digestible  unless  they  are  thoroughly  di 
integrated  by  cooking.    It  may  be  said,  indeed,  that 
vegetables  with  dense  tissues  require  prolonged  boilii. 
to  cook  them,  for  cellulose  is  not  capable  of  digestion  L_, 
man  unless  it  is  broken  up  by  the  action  of  heat — cvm^L 
starch  is  likely  to  pass  through  the  alimentarj*  caiflH 
unchanged,  if  it  be  not  rendered  soluble  by  fei-mentati' ■ 
or  cooking.    It  is  an  important  question,  whether  u 
utilizing  starchy  foods,  it  may  not  be  advantageous  to 
help  their  transformation  by  allowing  the  grain  to 
germinate  to  some  extent,  as  in  the  process  of  malting, 
when  the  starch  is  changed  into  sugar,    ilr.  Lawe-s  has 
examined  this  question,  and  has  concluded,  from  his  ex- 
periments on  stock,  that  in  the  case  of  pigs  and  bullocks 
the  fattening  effect  of  the  grain  is  not  increased ;  but  it 
may  be  different  with  the  human  stomach,  where  the 
transformation  power  is  not  nearly  so  active  as  with 
lower  animals.    Here,  in  fact,  is  an  example  of  it : — The 
food  which  Liebig  recommends  for  infants  is  a  prepare-, 
tion  of  malt  with  wheaten-flour  and  mUk,  to  which  s 
little  bicarbonate  of  potash  has  been  added;  and  the 
reputation  of  it  in  Germany,  as  an  article  of  diet  for 
children,  is  considerable.    The  preparation  is  made  by- 
mixing  one  ounce  of  wheaten  flour  with  ten  ounces  of 
milk,  and  boiling  for  thi-ee  or  four  minutes;  then  re-  ; 
moving  it  from  the  fire,  and  allowing  it  to  cool  to  about 
90'^.    One  ounce  of  malt-powder  previously  mixed  withi  .t 
15  grains  of  bicarbonate  of  potash,  and  two  ounces  oti  ^ 
water,  are  then  stirred  into  it,  and  the  vessel  beingj  « 
covered,  is  allowed  to  stand  for  an  hour  and  a-half,  at  a  .j- 
temperature  of  from  100"  to  150°  Fahrenheit.  It  is  then:  • 
put  once  more  upon  the  fire,  and  gently  boiled  for  a  fewv 
minutes.    Lastly  it  is  carefully  strained,  to  remove  anyi  . 
particles  of  husk,  and  then  it  is  fit  for  the  child's  food..  •- 
The  composition  of  the  food,  according  to  Dr.  Liebig,  ii. 
as  follows : — 


Foods. 

Plastic  matter. 



CarbonaceotB  s 
matter. 

oz. 

oz. 

0-40 

1-00 

0-14 

0-74 

0-07 

0-58 

0-61 

2-32 

The  relation  of  tho  plastic  to  the  carbonaceous  being  an  I. 
1  to  3'8,  which  is  tho  right  proportion  for  the  food  oi 
children. 

The  effect  of  the  malt-flour  is  to  transform  the  stardc 
into  glucose,  and  thus  the  mixture  gets  thinner  ano 
sweeter  as  it  stands;  and  the  bicarbonate  of  po'.  • 
added  to  facilitate  the  change,  and  to  neutralize  th 
constituents  of  the  flour  and  malt. 

Liebig's  extract  of  malt  is  another  such  preparation  fc 
a  quick  assimilation  of  starchy  matters. 

Vegetable  substances  arc  occasionally  fermented,  either  fo  f 
tho  purpose  of  increasing  the  relative  amoimt  of  glutinou  | 
matter,  or  for  the  purpose  of  rendering  them  acid.  Pot-i  ' 
toes,  for  example,  as  well  as  barley,  wheat,  and  rye. 
a  residuum  after  fermentation,  wliich  contains  moi 
ten  than  the  original  substance,  in  consequence  i 
transformation  of  sugar  and  starch  into  alcohol 
although  tho  residuum  is  coarse,  and  is  hardly  - 
for  human  consumi^tion,  yet  it  is  an  excellent  foe' ^  ; 
cattle :  in  fact,  in  Germany  it  is  often  eaten  by  th' 
poor. 

When  tho  process  is  carried  still  fiu-ther,  and  the  nnaB^^ 

acquires  an  acid  property  in  consequence  of  the  formatioi  TF'' 
of  acetic,  butyric,  and  lactic  acids,  various  sour  prqiam 
tions  are  obtained,  which  are  no  doubt  useful  in  assi.stin. 
tho  digestion  of  other  foods.    The  ancient  Komans  h»' 
many  such  fermented  substances  which  were  not  unlik 
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le  satier-kratit  of  the  Geimans.  This,  as  you  know,  is 
lade  from  the  leaves  of  cabbages,  gathered  generally  in 
itumn,  and  from  which  tho  stem  and  mid-rib  are  re- 
eved. They  are  cut  up  into  thin  slices,  and  are  placed 
I  a  tub  or  vat,  alternately  with  layers  of  salt,  until  tho 
Bssel  is  full.  It  is  then  subjected  to  pressure,  and  allowed 
stand  for  five  or  six  weeks  (according  to  tho  tempcra- 
ire) ;  the  lactic  fermentation  is  thus  set  up,  and  the  muss 
scomos  soiu\  It  is  cooked  by  slewing  it  in  its  own 
quor  wth  bacon,  pork,  or  other  fat  meat ;  and  certain 
mdiments,  as  dill  or  carraway,  are  added  to  improve 
s  flavour.  In  Prussia,  and  in  many  parts  of  Germany, 
lere  is  a  similar  preparation  of  fermented  beans  ;  and 
Holland  and  the  South  of  Europe,  cucumbers  are 
rmented.  We  also  have  our  pickled  vegetables,  in 
hich  acetic  acid  takes  tho  place  of  lactic  acid.  All  these 
reparations  are  no  doubt  aids  to  digestion,  especially 
hen  the  fibre  of  meat  is  tough,  and  contains  tendon,  or 
ardened  cellular  tissue.  This  is  especially  so  with 
dted  meat,  and,  therefore,  a  little  pickle  is  always  a  good 
ad  palatable  addition  to  cold  boiled  beef. 
Vegetable  substances,  as  tea,  coffee,  mate,  cocoa,  ^-c,  the 
ifusions  of  which  are  used  as  beverages,  are  prepared 
ir  commerce  in  nearly  the  same  manner.  When  taken 
om  the  ti'ce,  and  while  in  a  fresh  condition,  they  are 
[lowed  to  undergo  a  moderate  kind  of  fermentation, 
d  they  are  then  dried  and  roasted.  In  the  case  of  tea, 
le  roasting  operation  is  performed  during  the  process 
f  dr3'ing  and  curling,  by  heating  the  leaves  iipon  wire- 
eves  held  over  a  charcoal  fire,  but  cocoa  and  cofibe  are 
)asted  in  metallic  cylinders,  which  are  kept  revolving 
per  a  clear  fire — coffee  being  roasted  until  it  is  partially 
larred,  and  has  lost  from  14  to  20  per  cent,  in  weight. 
■y  this  means  the  aroma,  or  volatile  oil,  is,  in  each  case, 
reduced ;  and  there  is  also  an  empyreumatic  change  in 
le  astringent  acids,  the  sugar,  the  gum,  and  the  starch, 
hereby  extractive  matters,  varying  in  amount  and 
ality,  according  to  the  degi-ee  of  heat,  are  formed, 
hrader  has  examined  the  subject  in  respect  of  coffee, 
id  has  ascertained  that  the  following  are  the  propor- 
ons  of  the  several  constituents  in  raw  and  roasted 
)ffee:— 


eculiar  coffee  principle   . . 

•um  and  mucilage   

atty  matter  and  resin  .... 

extractive   .- . , 

Voody  tissues  and  cellulose 
lixture,  &c  


Eaw 
Coflfeo. 

Roasted 
CoflFeu. 

17-58 

12-50 

3-64 

10'42 

0-93 

2-08 

0-62 

4-80 

66-66 

68-75 

10-57 

1-45 

100-00 

100-00 

Infusions  of  tea  and  coffee  should  bo  made  with 
oiling  water,  but  they  should  never  afterwards  bo 
oiled,  for  the  aromatic  principle  is  very  volatile,  and 
■ould  bo  thus  lost ;  besides  which  a  decoction  of  tea 
coffee  IS  disagreeably  bitter  on  account  of 
le  solution  of  tho  coarse  forms  of  cxtnictivo 
.atter  boft  water  also  extracts  theso  matters, 
nc^  therefore,  appears  to  give  a  stronger  infusion  than 
loderatcly  hard  waters,  but  it  is  always  at  a  sacrifice  of 
nt   f  7,°"'-  "I'-vdo  in  London  with 

bouf  fiL  t  of  original  hardness,  and  of 

bout  6  degrees  when  boiled.  Tliis  was  a  subject  of  in- 
SllT.  Government  Chemical  Commission 

I  rofessors  Graham,  Miller,  and  Ilofmann),  who  wore 
ppmnted  in  1851  to  inquire  into  the  chemical  quality  of 
oiT  evr,rPP^^.°^^"'^S"  '  ""'^  *^^J'  '^r>orivd  that  in 
oiL  ffl""™*!  "'"J  ^"""^^  ^^''^  ^^'^  "^"'lo  from  tho 
cnmlly  bo  distinguished  from  tea  made  with  water  of 

se  a^ltUlv--'  "^'•^^''A^    "^'^^''^'^  1-''^*''  would  re  .^g! 
nf      ^  increased  bitterness  without  any  onhance- 
l^ent  of  flavour  m  tho  latter.   It  would  scorn,  indeed, 


that  moderately  hard  water  makes  the  best  flavouied  tea, 
provided  it  is  allowed  to  stand  upon  the  tea  suflSeiently 
long.  In  the  case  of  tho  Greenwich  pensioners  the  tea 
was  made  from  water  of  24  degrees  of  hardness  before 
boiling,  and  18-G  degrees  after;  but  the  infusion  was 
maintained  for  half-an-hour,  by  siuTOunding  the  vessel 
with  a  steam  case  ;  and  thus  an  excellently  flavoured  tea 
was  obtained.  Tho  Commissioners  indeed  truly  remark, 
that  "where  any  great  loss  of  strength  of  tea  infu-sion 
has  been  observed  in  passing  fi-om  a  soft  water  to  a 
harder,  it  may  be  probably  refeired  to  the  cii-cumstance 
that  the  mode  of  infusing  it  has  not  been  properly 
adapted  to  the  hard  water  ;  and  then  there  is  doubtless 
some  waste  of  tea."  Lake  waters  have  been  a  good  deal 
extolled  on  account  of  their  softness  and  supposed  fitness 
for  making  tea,  solely  because  they  happen  to  produce  a 
deep-coloured  solution,  which  conveys  a  false  notion  of 
strength ;  but,  in  reality,  flavour  is  always  sacrificed 
for  the  mere  look  of  the  thing,  there  being  no  increase 
of  physiological  or  dietetical  property.  The  Chinese, 
who  are  veiy  good  authorities  on  this  subject,  never  use 
either  very  soft  or  very  hard  waters,  for  their  rule  is  to 
take  the  water  of  a  running  stream — "best  fiom  tho 
hill  side,  and  next  from  a  river."  We  may  conclude, 
therefore,  that  water  of  from  four  to  seven  degrees  of 
hardness  after  being  boiled,  is  best  suited  for  infusions 
of  tea  and  coffee  ;  for  such  water  dissolves  the  aromatic 
and  physiological  constituents,  without  exti-acting  tho 
disagreeable  bitter  principles.  In  tho  case  of  coffee,  in 
fact,  a  little  acid,  as  a  poriion  of  lemon  juice,  improves 
the  flavour,  notwithstanding  that  it  adds  to  the  hardness 
of  the  infusion.  Experimentally  it  is  found  that  infusions 
of  tea  and  coffee  are  strong  enough  when  the  former 
contains  0-6  per  cent,  of  extracted  matter,  and  the  latter 
3  per  cent.,  so  that  a  moderate  sized  cup  (5  oz.)  should 
contain  about  13  grains  of  the  extract  of  tea,  or  66  grains 
of  coffee.  These  proportions  vnll  be  obtained  when  263 
grains  of  tea  (about  2|  teaspoonfuls),  or  2  oz.  of  freshly 
roasted  coffee  are  infused  in  a  pint  of  boiling  water  ;  and 
the  amounts  of  the  several  constituents  dissolved  aro 
about  as  follows  : — 


Constituents. 


Nitrogenous  matters   

Fatty  matter  

Gum,  sugar,  and  extractive 
Mineral  matters   


Total  exti-acted. 


Tea. 


grs. 
17-2 

31-7" 
9-1 


580 


CoiToc. 


grs. 
44-0 
30 
103-2 
22-8 


173-0 


So  that  tea  yields  to  a  pint  of  fresh  water  about  22  per 
cent,  of  its  weight,  and  coffoo  about  20  per  cent.  Leh- 
mann  found  that  only  15^  per  cent,  of  tea  was  dissolved 
by  water  ;  whereas,  Sir  Humphrey  Davy  estimated  it  at 
33^  per  cent.  No  doubt  tho  quality  of  tho  water  as  well 
as  that  of  tho  tea  affects  the  results,  for  distilled  water 
will  extract  from  40  to  44  per  cent,  of  black  tea,  and 
nearly  50  per  cent,  of  green ;  but  for  all  this,  about  22  per 
cent,  is  a  good  average. 

Tea  is  generally  measured  into  the  tea-pot  by  the 
spoonful,  and  Dr.  Edward  Smith  has  made  a  cinious 
inqiiiry  into  tho  average  weights  of  a  spoonful  of  different 
kinds  of  tea.    Tho  results  aro  here  shown  :— 

Weight  of  a  Sroom-i'L  oi-  Tea. 


B!ac/c  2'eas. 

Grs. 

Oolong   39 

Congou  (inferior) . .  62 

Flowery  Fekoo    . .  62 

Souchong   70 

Congou  {(ino)    87 


Green  Teas. 

Gi-s. 

Hyson   f,f, 

Twankay    70 

Fine  Imperial   90 

S(-ented  Caper   103 

Fine  Gunjiowdcr  . .  123 


From  which  it  would  seem  that  from  three  to  seven  tea- 
spoon fus  of  black  tea,  or  from  two  to  four  of  groon,  ai  o 
required  for  a  pint  of  infusion  of  the  strength  already 
given,  °  ' 
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Cocoa  is  liest  mado  by  boiling  ibc  mixtui-o  for  a  little 
while,  for  it  nearly  always  contains  a  largo  proportion 
of  starchy  matter,  which  has  been  added  to  dilute  the 
rich  fat  of  the  cocoa.  Indeed  cocoa  contains  so  much 
bntter  or  solid  iiit  (from  48  to  50  per  cent.),  that  it  is 
necessary  to  reduce  it  with  some  easily  digestible  sub- 
stance, as  starch,  lentil  powder,  carageon  moss,  Iceland 
moss,  sugar,  &c. — hence  the  various  preparations  of  it 
called  graiiulaicd  cocoa,  soluble  cocoa,  chocolate,  Sec,  the 
processes  for  making  which  I  will  briefly  describe. 
When  the  berry  is  roasted  and  is  cold,  it  is  passed 
through  a  machine  called  a  "  kibbling-mill,"  which  de- 
prives it  of  its  husk,  and  of  the  thin  skin  which  sur- 
rounds tho  kernal  or  nib.  If  the  nibs  thus  cleaned  are 
ground  in  proper  mills,  they  form  the  variety  of  cocoa 
called  faked  cocoa,  but  if  other  preparations  are  to  be 
made,  tho  nibs  are  ground  between  heated  rollers  or 
otherwise,  until  they  form  a  smooth  paste,  when  the 
diluting  substances  are  mixed  with  it  and  are  thoroughly 
incorporated.  If  aoliible  cocoa  is  to  be  made,  the  diluting 
material  is  sugar  with  some  kind  of  arrowroot,  as  tous- 
les-mois,  maranta,  curcuma,  &c.  If  chocolate  is  requii-ed, 
tho  diluting  material  is  sugar  only,  with  some  flavouring- 
agent,  as  vanilla ;  and  if  fancy  preparations,  as  caragcen 
moss  cocoa,  Iceland  moss  cocoa,  lentil  cocoa,  &c.,  are  re- 
quired, then  these  several  substances  are  incorporated. 
Granulated  cocoa  is  a  preparation  of  cocoa,  with  sugar 
and  starch,  so  ground  as  to  form  a  coarse  powder,  in 
which  the  particles  of  broken  cocoa  are  covered  with  a 
layer  of  sugar  and  starch.  It  is  obvious  that  whenever 
the  mixture  consists  of  starch  or  other  farinaceous  sub- 
stance, the  solution  of  the  cocoa  preparation  must  be 
boiled ;  but  when  sugar  has  been  used,  as  in  chocolate, 
which  is  the  most  ancient  prepai'ation  of  it,  the  com- 
bination is  such  as  to  require  no  culinary  treatment,  or, 
at  most,  the  action  of  boUing  water  or  boiling  milk. 

It  is  remai-kable  that,  although  cocoa  is  much  less 
used  than  either  tea  or  coffee,  yet  it  was  known  in 
Europe  a  century  before  either  of  the  others.    As  early, 
indeed,  as  1520  it  was  brought  fi'om  Mexico  by  Columbus, 
who  found  it  the  common  beverage  of  the  people ; 
and  when  Cortes  was  entertained  at  the  court  of 
the  Aztec  Emperor,  Montezuma,  he  was  treated  to  a 
sweet  preparation  of  the  cocoa,  called  chocollutl,  fla- 
1   voured  with  vanilla  and  other  aromatic  spices,  and 
served  to  him  in  a  golden  vessel.    The  Spaniards  thus 
acquired  a  knowledge  of  the  berry  and  of  its  chief  pre- 
paration, which  they  kept  secret  for  many  years,  selling 
:   it  very  profitably  as  chocollat  to  tho  wealthy  and 
luxurious  classes  of  Europe.    It  was,  however,  an  ex- 
..  pensive  preparation,  and  did  not  come  into  general  use 
until  long  after  tho  public  coffee-houses  of  London 
were  established.  '  Tho  earliest  notice  of  it,  according 
to  Hewitt,  is  inNeedham's  3lcrcurins  Politicus,  for  June, 
1059,  wherein  it  is  stated  that  "chocolate,  an  excellent 
West  India  drink,  is  sold  in  Queen's  Head-alley,  in 
('■  Bishopsgate-street,  by  a  Frenchman,  who  did  formerlj' 
sell  it  in  Gracechiu-ch-street  and  Clement's-Churchyard, 
being  the  first  man  who  did  sell  it  in  England:"  and 
its  virtues  are  highly  extolled.    This  was  about  fivo 
)•    years  after  the  London  coffee-houses  had  been  estab- 
lished, for  the  first  of  thom  is  said  to  have  been  opened 
in  1G50,  by  a  Levantine  named  Pascal  Eo-ssee,  in  St. 
Michael's-alloy,  Cornhill ;  and  a  year  after  they  were 
(ipcned  in  Paris  and  in  Holland.      In  1660  they 
were  so  much  frequented,  and  coffee  was  so  largely 
drank,  that  they  w;;ro  maile  a  source  of  revenue,  a  tax 
of  4d.  a  gallon  being  levied  on  all  the  coffee  drank  in 
I  hoin  ;  and  three  years  later  they  were  regularly  licensr  d 
at  the  Quarter  Sessions,  like  common  tavi  rns.   In  1G08, 
when  Ray,  tho  distinguishcjd  nnturalist,  publi.shed  hi.s 
"  History  of  I'laiils,"  ho  tolls  us  they  were  as  numerous 
in  London  as  at  Cairo  ;  and  at  last  they  became  so  groat 
a  nui.tancc.  on  account  of  their  political  association.s,  that 
in  1675  Charles  tho  Second  endeavoured  to_  suppress 
( horn  by  proclamation,  calling  them  seminaries  of  se- 
dition ;  but  tho  keepers  of  them  were  sufficiently  power- 


ful to  mako  him  revoke  the  prohibition.  The  history  of 
those  houses  would  foi-m  a  curious  chapter  in  pohtici^ 
and  literature,  for  they  are  associated  with  the  earliest 
development  of  freo  political  discussion,  and  with  thi. 
greatest  nsmies  in  English  literature.  Among  the  oldosi 
of  them  is  the  "  Grecian,"  where  Shakespeare  and  llan 
Bon  were  frequent  visitors ;  and  hardly  less  ancient  u 
"  Wills,"  where  Dryden  held  forth  with  pedanti(: 
vanity,  and  where  the  foundation  was  laid  for  that 
critical  acumen  which  soon  became  a  distinguishing: 
feature  in  English  literatui'e.  In  the  city,  too,  then: 
was  "  Grarraway's"  where  not  only  was  tea  first  sold,  but 
where,  in  Defoe's  time,  "  foreign  banguiers,"  and  evei. 
ministers  resorted  to  drink  it.  "  Robins"  and  Jona- 
thans," and  tho  "  Cocoa-nut  Tree,"  in  St.  James-street, 
were  also  famous,  and  had  their  distinguished  followers. 

In  the  treatment  of  animal  food  there  are  several  point- 
for  consideration.    In  the  first  jdace  it  is  always  best  t'j 
prepare  the  animal  for  the  shambles  by  fasting  it  for  a 
few  hours  before  it  is  slaughtered,  as  partially  digest 
food,  and  the  food  recently  absorbed  into  the  systeJ 
quickly  pass  into  a  state  of  putreftictive  decompositid 
and  taint  the  whole  carcase ;  besides  which,  a  da5 
repose  is  often  necessary  to  quell  the  excitement 
easioncd  bj'  the  joimiey  or  voyage  which  the  animi 
may  have  made  on  its  way  to  the  place  of  slaughter.  li- 
the second  place,  it  is  proper  to  remove  as  much  blood 
from  the  body  as  possible  at  the  time  of  killing,  as  this  i 
also  is  apt  to  pass  into  a  state  of  decay.    The  regulations  * 
of  the  Jews  in  this  particular  are  most  effectual,  and  are  .' 
derived  from  very  ancient  statutes  in  Leviticus,  which  i 
ordain  that  no  manner  of  blood,  whether  it  be  of  fowl  orr 
of  beast,  shall  be  eaten  by  man ;  and  with  the  view  of ' 
letting  as  much  of  it  flow  away  as  possible,  the  practices 
is  to  slaughter  every  animal  by  cutting  its  throat  with  a:i 
sharp  knife.    There  are,  indeed,  the  most  precise  rules  ■( 
for  this  purpose.    In  some  countries,  however,  the  blood.| 
is  regarded  as  a  verj-  nutritious  part  of  the  animal,  and  i 
great  pains  are  taken  to  prevent  its  escape.    Dr.  Liviug- 
stone  says,  that  many  of  the  South  African  tribes  kill  the  i 
beast  by  thrusting  a  javelin  into  the  heart,  so  as  to  pre- 
vent the  loss  of  blood.    But  in  these  cases  the  meat  is.^ 
never  kept,  but  is  eaten  directly  after  the  animal  is  a 
slaughtered.    A  proposition  has  also  been  made  in  this  \ 
country  for  killing  animals  by  letting  au-  into  the  pleunl 
cavities,  whereby  the  lungs  collapse,  and  so  cau^ 
almost  instant  death  by  asph3-xia  without  loss  of  blood 
but  the  practice  is  objectionable,  not  merely  becall^ 
of  the  liability  of  such  meat  to  quick  putrefaction,  br.: 
also  because  of  the  difficulty  of  discovering  disease  in  i: 

In  the  third  place  it  is  proper  that  the  carcass  of  tl. 
animal  should  bo  allowed  to  cool  and  set  thoroughh 
before  it  is  packed  for  conveyance  to  the  market.  1 
this  is  not  properly  attended  to  it  soon  decays.   It  sli 
also  be  packed  loosely,  or  even  freely  exposed  : 
au-,  as  the  colouring  matter  of  the  blood  and  ui  . 
continue  to  absorb  oxygen,  and  to  breathe,  as  it  wore, 
for  some  time  after  death,  and  while  this  goes  on  decay) 
is  arrested. 

Lastly,  all  meat  should  be  kept  a  little  short  of  decom- 
position before  it  is  cooked,  or  even  until  docompo.Mtion 
has  just  commenced,  as  the  tissue  then  becomes  looso- 
and  tender,  and  very  digestible. 

In  the  culinary  treatment  of  animal  food,  the  oTjcctar 
are  fourfold : — 

1st.  To  coagulate  tho  albumen  and  blood  of  the  tissues,- 
80  as  to  render  tho  meat  agreeable  to  tho  sight. 

2nd.  To  develop  flavours,  and  to  maTvO  the  tissue  ■ 
as  well  as  tisnder,  and  therefore  more  easy  of  ni 
tion  and  digestion. 

3d.  To  secure  a  certain  tcmperntwre,  and  thus  to  be 
means  of  conveying  warmth  to  the  system. 

4th.  'J'o  kill  par  isiti's  in  the  tissues  of  the  meat. 

Now,  as  the  rcsoarohcs  of  Dr.  Beaumont  and  others  it 
have  demonstrated  that  meat  is  always  rendered  more » 
and  more  indigestible  in  proportion  to  the  pre; 
action  of  heat,  it  is  highly  necessary  that  the  tomp>- 1 
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jhould  not  be  continuGd  boyond  tho  point  necessary  to 
jccomplish  these  objects.  Liebig  says,  that  a  tompera- 
ure  of  133°  Fahr.  will  coagulate  albumen,  and  that  the 
red  colom-ing  matters  of  the  blood  and  musclo  are 
loagulatod  and  destroyed  at  from  158'='  to  105''  (say  170"). 
Eg  tlioreforo  advises  tliat  all  cooking  operations,  in 
■espect  of  meat,  should  be  limited  to  170°.  His  direc- 
ions  are  that,  in  boiling  meat  it  should  be  introduced 
nto  the  vessel  when  the  water  is  in  a  state  of  brisk 
ibuUition,  and  that  the  boiling  should  be  kept  up  for  a  few 
ninutcs.  The  pot  is  then  to  be  placed  in  a  warm  situa- 
ion,  so  that  the  water  is  maintained  at  from  158°  to 
o  165°.  The  eft'ect  of  this  is,  that  the  boiling  water 
oagulates  the  albumen  and  tissue  T^pon  the  surface  of 
Jie  meat,  and  to  a  certain  depth  inwards,  and  thus  forms 
crust  which  does  not  permit  the  juice  of  the  meat  to 
low  out,  nor  the  water  to  penetrate  into  the  meat.  The 
iesh,  therefore,  retains  its  savoury  constituents,  and  is 
lot  too  sodden  ;  but  if,  on  the  other  hand,  the  meat  be 
let  upon  the  fire  with  cold  water,  and  then  slowly  heated 
boiling,  the  flesh  undergoes  a  loss  of  soluble  and 
avoury  matters,  while  the  soup  becomes  richer  in  them. 
The  albumen,  in  fact,  is  gradually  dissolved  from  the 
urface  to  the  centre ;  the  fibre  loses,  more  or  less,  its 
[uality  of  shortness  or  tenderness,  and  becomes  hard  and 
ough.  The  thinner  the  piece  of  flesh  is,  the  greater  is 
ts  loss  of  savoury  constituents. 

This  explains  the  well-known  observation,  that  that 
lode  of  boiling  which  yields  the  best  soup,  gives  the 
'riest,  toughest,  and  most  vapid  meat ;  and  that,  in  order 
obtain  well-flavoured  and  eatable  meat,  we  must 
elinquish  the  idea  of  making  good  soup  from  it. 

If  finely  chopped  flesh  be  slowly  heated  to  boiling 
?ith  an  equal  weight  of  water,  and  be  kept  boiling  for  a 
BW  minutes,  then  strained  and  pressed,  we  obtain  the 
^ery  strongest  and  best  flavoured  soup  which  can  be 
lade  from  flesh.  When  the  boiling  is  longer  continued, 
ome  little  additional  organic  matter  is  dissolved,  but  the 
avour  and  other  properties  of  the  soup  are  thereby  in 
.0  degree  increased  or  improved.  By  the  action  of  the 
eat  on  the  fibres  of  meat,  a  certain  amount  of  water  or 
lice  is  always  expelled  from  them  ;  whence  it  happens 
lat  the  flesh  loses  weight  by  boiling,  even  when 
nmersed  in  water  (as  much  sometimes  as  24  per  cent, 
f  the  weight  of  the  raw  flesh).  In  larger  masses  this 
)ss  13  not  so  great. 

Evenin  )w«<%  meat  the  heat  must  be  sti-ongest  at 
Tst,  and  it  may  then  be  much  reduced.  The  juice 
hich,  as  in  boiling,  flows  out,  evaporates,  in  careful 
lasting,  from  the  surface  of  the  meat,  and  gives  to  it  the 
ark  brown  colour,  the  lustre,  and  the  strong  aromatic 
iste  of  roast  meat.  It  is  doubtful,  however,  whether 
le  heat  of  170°  is  sufficiently  high  to  ensiu-o  the  destruc- 
on  of  the  parasites  of  meat,  and  therefore,  I  would 
Ivise  that  the  temperature  should  be  as  nearly  as  pos- 
oJe  to  that  of  boiling  water  (212"). 
Of  the  foiir  methods  of  cooking  which  are  commonly 
■actised  m  this  country— namely,  boiling,  baking,  roast- 
g,  and  frying,  the  former  is  undoubtedly  tho  most 
•onomical,  and  produces  the  most  digestible  food,  but 
e  flavour  of  the  meat  is  not  well  developed,  and  it  is 
lite  unsmted  for  many  descriptions  of  meat ;  the  flesh 
young  animals,  for  example,  consisting  of  an  undue 
oportion  of  a  bumcn  and  gelatine  in  tho  tissues,  will 
)U  away  to  a  largo  extent,  and  so  will  lose  fatty  tissue, 

nJc  •  I'f"'''™'''',^'^''''":  '^"'i'  i'^'lcod,  unless  the 
ocess  IS  well  managed,  there  will  always  bo  consider- 

umnn'.'^--^  ^''11         Ht'lted,  from  tho  escape  of 
bumen,  salme  matter,  and  the  alkaloids  of  the  meat, 
10  the  water,  amounting  sometimes  to  from  16  to  2-1 
^'JV'!''^''  Pi  the  joint;  an.l  that  these  are 


SofthnF^''°"^'^"^"°^^.  P'-ovodbythooxperi- 
Cw  ,  f  1  that  when 

Sh  h^tV^^  ^'  -P"'}  ^"^V'^  P^'""'l  °f  l^oiled  flesh, 
-nn.V.1  I    1    . "  pi-eviously  soaked  in  water  and  pressed 

^"•^t^r-''''^^'  •'^'^  ""'Iced,  as  one-fourth  of 

entire  weight  m  43  days;  and  in  65  days  the  emacia 


tion  was  extreme.  Of  course,  these  observations  do  not 
apply  when  tho  liquor  in  which  the  meat  is  boiled  is 
eaten  -with  it,  as  in  the  case  of  liashes,  stows,  &c. 

Dr.  Pereira  states  that,  at  the  Wapping  Workhouse, 
whore  mutton  (chiefly  fore-quarters)  and  beef  (consisting 
of  the  brisket,  thick  and  thin  flanks,  leg  of  mutton 
pieces,  and  clods — all  free  from  bone)  were  boiled,  tho 
average  loss  in  weight  was  only  about  17J  per  cent. ;  but 
thiiJ  is  under  the  common  proportion,  and  shows  that  the 
meat  was  from  old  and  lean  animals.  Tho  ordinary  loss 
of  weight  in  cooking  is  about  as  follows  in  every  100 
parts : — 


Boiling. 

Baking. 

Roasting. 

20 

29 

31 

20 

31 

35 

20 

32 

33 

24 

32 

34 

30 

33 

36 

25 

32 

34 

23 

31 

34 

But  although  the  loss  of  weight  in  baking  and  roasting 
is  greater  than  in  boiling,  yet  it  is  chiefly  from  evapora- 
tion, and  from  the  melting  of  the  fat.  Flavours  also  are 
developed  which  give  a  pleasant  relish  to  the  meat ;  but 
there  are  many  disadvantages  to  these  methods  of  cook- 
ing, as  that  the  surface  of  the  joint  is  often  overdone, 
when  the  interior  is  almost  raw ;  and  that  the  action  of 
the  heat  on  the  superficial  fat  frequently  produces  acrid 
compounds  (consisting  of  acrolein  and.  fattg  acids)  which 
are  very  distressing  to  a  sensitive  stomach.  This  is 
always  the  case  when  meat  is  fried  or  grilled,  and  is  thus 
subjected  to  a  temperatui-e  of  600°  or  more ;  in  fact,  all 
baked  and  roasted  fatty  foods  are  apt,  on  this  account, 
to  disagree  with  delicate  stomachs ;  and  it  is  often 
remarked  that,  although  bread  and  butter,  boUed  pud- 
dings, boiled  fish,  or  boiled  poultry  can  be  eaten  freelj- 
without  discomfort,  yet  toast  and  butter,  or  meat  pies 
and  pastry,  or  fried  fish,  or  roasted  fowl  will  disagree 
with  the  stomach.  The  practice  of  covering  poultry  and 
game  with  lard,  or  oUed  papei-,  or  thin  dough,  or  oven 
with  clay  (feathers  and  all,  as  is  the  Indian  custom),  and 
then  roasting,  is  no  doubt  advantageous,  as  it  modifies 
the  temperature  and  prevents  the  formation  of  acrid 
fatty  compounds.  It  was  by  some  such  device  as  this 
that  Aristoxenes  was  able  to  serve  up  a  pig  apparentlj^ 
boiled  on  one  side  and  roasted  on  the  other — the  savoury 
crackling  being  suited  for  stronger  stomachs,  while 
the  more  delicate  side  of  it  was  best  adapted  for  weaker 
digestions. 

In  deciding,  however,  on  the  proper  method  of  cooking 
a  joint,  regard  must  always  be  had  for  the  kind  of  flavour 
that  is  to  be  developed.  Shoulders  of  mutton  and  fresh 
beef  are  rarely  boiled,  because  of  their  insipidity.  The 
same  is  the  case  with  game  and  poultry,  for  tho  barn- 
door fowl  and  turkey  arc  nearlv  the  onlv  examples  of  the 
latter  which  can  be  boiled,  and  tlicre  are  no  such  examples 
among  tho  former.  What  should  wo  think  of  a  boiled 
pheasant  ?  A  story  is  told  by  a  writer  in  the  Societv's 
Journal  of  a  poacher  who  wished  to  seduce  a  bumpkin 
now  poacher  by  a  practical  illustration  of  the  fine  flavour 
01  ganie,  and  calling  at  his  cottage  one  d  iy,  lie  left  for 
bun  a  hare  warm  from  tho  chase,  tolling  hi  In  to  cook  it 
and  to  try  if  it  waru't  a  nice  dinner  for  nothing.  A  week 
alter  ho  called  again,  .and  asked  him  how  he  liked  his 
chnner.  "  Didn't  loik-.^  it  at  all,"  exclaimed  the  recipient. 
"  wi  '  ^^"^  poacher,  "how  did  o  cook  cn  r 

V\  hy,  bilod  en  in  tarmuts,  to  be  zure."  I  won't  attempt 
to  describe  the  disgust  of  tho  poacher.  The  same  is  the 
case  with  venison  .although  it  may  bo  boiled,  especiallv 
when  It  IS  rather  high,  for  about  lialf  the  time  neeessarV 
lor  cooking  it  yet  it  must  bo  roasted,  in  order  to  develop 
Its  flavour.    Hunters  in  tho  wild  prairies  of  America  are 
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accustomed  to  cook  the  flesh  of  the  doer  hy  brittling  it  in 
the  follo^villg  manner : — They  strip  off  the  long  muscles 
from  each  side  of  the  sijine,  both  above  and  below,  and 
tie  them  up  in  a  roll,  after  well  smearing  them  with  oil 
or  fat ;  they  then  roast  them,  and  baste  them  perseveringly 
with  oil.  If  opportunity  permits  they  sprinkle  them 
with  lemon  juice  before  they  arc  oiled  and  made  up  into  a 
roll.  The  flavour  of  roasted  moat  and  its  grateful  effect 
on  the  sense  of  smell  must  have  been  recognised  in  very 
early  times,  for  burnt-offerings  aro  fi-equently  spoken  of 
by  Moses  as  "  a  sweet  savour  unto  the  Lord,"  and  par- 
ticular accounts  are  given  of  the  manner  in  which  these 
oflFerings  of  the  lamb  and  the  kid,  &c.,  were  to  be  made 
acceptable,  not  merely  to  the  Lord,  but  also  to  Aaron 
and  his  sons,  who  were  to  eat  of  them.  How  far  back  in 
history  the  flavour  of  roast-pig  was  eulogised  I  know  not, 
but  it  is  immortalised  in  the  essay  of  Charles  Lamb.  As 
for  the  process  of  baking  meat,  it  is  not  nearly  so  refined 
as  that  of  roasting,  although  it  has  one  advantage,  in  the 
circumstance  that  the  temperature  can  be  more  easily 
regulated  than  with  roasting. 

In  making  soup  the  object  is  to  extract,  as  completely 
as  possible,  all  the  soluble  constituents  of  the  meat  or 
bone,  and  when  the  latter  is  used  it  should  be  chopped 
or  broken  into  small  pieces,  and  boiled  for  a  considerable 
time — not  less  than  nine  or  ten  hours.  Shin-bones  will 
then  yield  about  19  per  cent,  of  their  weight  of  fat  and 
gelatine — the  soup  being,  according  to  Dr.  E.  Smith, 
very  nutritious,  so  that  6  lbs.  of  bones  will  produce  a 
Boup  that  contains  the  nutritive  power  of  2  lbs,  of  meat, 
as  far  as  carbon  is  concerned,  and  of  1  lb.  of  meat  in 
respect  of  nitrogen ;  but  although  this  may  be  so  as 
regards  the  actual  quantities  of  carbonaceous  and  nitro- 
genous matters  present,  yet  it  is  very  doubtful  whether 
they  are  equally  nutritious,  for  in  the  renowned  experi- 
ments of  the  French  gelatine  commission  it  was  found 
that  the  soup  or  jolly  from  boiled  bones  would  not  support 
the  life  of  dogs,  although  raw  bones,  in  Uke  proportion, 
would. 

Ox-tail  soup  is  much  richer  than  that  from  bones  alone, 
as  it  contains  the  saline  and  other  constituents  of  flesh. 
It  is  now  a  favourite  and  rather  expensive  soup,  although 
at  one  time,  it  was  the  humble  fare,  and  almost  the  only 
nitrogenous  food  of  the  poor  Protestant  French  refugees 
of  Clerkenwell.  Prior  to  the  year  1689,  or  thereabout, 
the  butchers  of  London  left  the  tails  attached  to  the 
hides,  which  were  sent  to  the  tanners  of  Bermondsey, 
but  the  poor  French  refugees,  in  their  extremity  of  want, 
bought  the  tails  for  a  mere  trifle,  and  converted  them 
into  soup,  which  was  soon  found  to  be  of  excellent 
quality. 

Soicp  made  from  meat  should  be  obtained  in  the  way 
already  described — that  is,  a  given  weight  of  meat, 
chopped  fine,  should  be  allowed  to  macerate  in  its  own 
weight  of  cold  water,  and  should  then  be  gradually 
heated  to  the  boiling-point,  after  which  it  shoiild  be 
strained  and  pressed.  In  this  way  about  three  per  cent, 
of  the  nutritious  matter  of  the  meat  is  dissolved,  besides 
the  saline  constituents.  If  the  soup  be  simmered  with 
the  meat  for  some  hours,  a  larger  proportion  of  organic 
matter,  chiefly  gelatine,  wUl  be  dissolved ;  and  a  good 
soup  thus  made  from  shin  of  beef  will  contain  about  600 
grains  of  solid  matter  in  a  pint,  and  of  tliis  about  39 
grains  are  saline. 

Lean  meat  contains  about  25  per  cent  of  solid  matter, 
the  rest  being  water,  and  of  this  from  7  to  10  parts  aro 
soluble  in  cold  water ;  rather  more  than  half  of  this  is 
albumen  and  miochrome  (colouring  matter),  which  aro 
coagulated  by  heat,  and  thus,  if  the  cold  solution  of  flesh 
be  boiled,  it  contains  only  from  3  to  4  per  cent,  of  the 
meat ;  and  when  evaporated  to  dryness  it  constitutes  the 
cxtracium  caniis  of  Tjicbig.  It  can  hardly  be  said,  how- 
ever, that  the  nutritive  power  of  this  extract  is  very 
gi-eat,  for  its  chief  constituents  aro  cci  taiii  aciiis,  lactic 
and  iuosic,  with  eiiosite,  creatine,  creatinine,  and  an  in- 
definite colloidal  organic  substance  of  a  brown  colour 
and  syrupy  consistence ;  besides  which  it  contains  the 


soluble  salino  matters  of  the  meat,  as  phosphate  and 
chloride  of  potassium,  with  a  little  chloride  of  sodiuu; 
Analyses  of  this  extract,  as  found  in  commerce,  ha\ 
furnished  from  41  to  60  per  cent,  of  water,  from  22  t 
41  per  cent,  of  organic  matter,  and  from  8  to  16  per  cent 
of  salino  matter.    The  extract  is  always  acid;  and  ; 
should  be  of  a  pale  yellowish-brown  colour,  with  h- 
agreeable  meat-like  odour  and  taste.    It  should  also  1 
perfectly  soluble  in  cold  water,  and  should  not  contiii: 
albumen,  fat,  or  gelatine. 

False  views  have  been  entertained  of  the  nutritiv 
power  of  this  extract,  for,  as  one  pound  of  it  represent 
the  soluble  constituents  of  from  30  to  34  pounds  of  lea: 
meat,  or  from  45  to  48  poimds  of  ordinary  butcher 
meat,  it  has  been  assumed  that  its  nutritive  power  is  ir^ 
this  proportion ;  but  Liebig  has  taken  care  to  correct  ^ 
this  error,  by  sho'WTng  that  the  extract,  when  properly  ." 
prepared,  merely  represents  the  soup  or  beef-tea  ob-  -j 
tainable  from  that  quantity  of  meat ;  and,  as  it  is  de- 
ficient of  albumen,  it  must  be  conjoined  to  substances'^ 
which  are  rich  in  this  material,  as  beans  and  pea8.^ 
physiological  action   of  the  extract' 
alkaloids  which  it  contains ;  and  asb  [- 
these  are  of  tea  and  coffee  (theinan  - 
their  effects  on  the  body,  it  mnsfri  - 
of  meat  is  more  of  a' 
nutritious  food.     It  is: 


No   doubt  the 
is  due  to  the 
the  former  of 
or  caffeine)  in 
be  concluded  that  extract 
vital    restorative    than  a 


from  this  point  of  view  that  Parmentier,  PrOTist,  and 
even  Liebig  himself  are  disposed  to  regard  the  physio- 
logical effects  of  the  preparations.  "  In  the  suppli"  s  of 
a  body  of  troops,"  says  Parmentier,  "  extract  of  meat, 
would  offer  to  the  severely-wounded  soldier  a  means  of 
invigoration  which,  with  a  little  wine,  would  instant!; 
restore  his  powers,  exhausted  by  great  loss  of  blood,  ani 
enable  him  to  bear  being  transported  to  the  nearest- 
field  hospital ;"  and,  in  almost  the  same  language,  Proust' 
remarks  that  "  we  cannot  imagine  a  more  fortunate  pre- 
paration under  these  circumstances  ;  for  what  more  in- 
vigorating remedy,  what  more  powerfully-acting  panacea 
than  a  portion  of  genuine  extract  of  meat  dissolved  in  a 
glass  of  noble  wine  ? 

As  in  the  case  of  soup  and  beef-tea,  its  nutritive  pow. ; 
must  be  assisted  by  vegetables  and  other  substanci 
which  are  rich  in  nitrogenous  matters.    Conjoined,  ther'  ■ 
fore,  -with  wheaten  fiour,  -with  peas  or  lentils,  or  eve 
with  the  gluten  obtained  in  the  manufjicture  of  stan ' 
by  Diu-and's  process,  it  may  be  made  to  have  the  nutr 
tive  power  of  meat.    Already  there  is  a  preparation  of  it 
by  Messrs.  Peek,  Frean,  and  Co.,  in  which  the  extrad  - 
is  mixed  with  baked  flour  and  pressed  into  small  biscuits; 
indeed,  as  far  back  as  the  year  1851,  Mr.  Borden,  jun.,. 
obtained  a  patent  for  combining  extract  of  meat  vriM 
flom-,  farina,  or  meal,  and  baking  it  in  the  fom  ot  * 
biscuits.    In  this  manner,  by  using  the  extract  of  5  lbs 
of  meat  with  1  lb.  of  flour,  he  produced  biscuits  whicl 
contained  32  per  cent,  of  nitrogenous  matter,  and  \  oz 
of  the  biscuit  grated  into  a  pint  of  water,  tben  1  ^^iW 
and  flavoured,  made  a  good  soup.    In  the  case  of  I  .' 
extract  of  meat,  one  pound  of  the  preparation  is  sui' 
with  the  usual  rations  of  potatoes  and  other  vegi 
to  make  soup  for  130  men  ;  and  a  strong  broth  i.- 
by  dissolving  a  tcaspoonful  of  it  (about  150  grains)  ■■ 
half  a  pint  of  boiling  water,  and  flavouring  with  sn- 
and  pepper. 

A  still  more  nutritious  broth,  containing  the  albunif 
of  the  meat,  is  obtained  by  infusing  a  thii-d  of  a  ponn 
of  mincod  meat  in  14  ounces  of  cold  soft  water,  to  "  V  ' 
a  few  drops  (4  or  5)  of  muriatic  acid,  and  a  lit '. 
(from  10  to  18  grains)  have  been  added.    After  diV 
lor  an  hour  or  so,  it  should  be  strained  through  n 
and  tborcsiduewashod  with 5  ounces  of  watcrnndj 

Tbc  mixed  liquids  thus  obtained  will  furnish 
pint  of  cold  extract  of  meat,  containing  the  wholi 
soluble  constituents'  of  the  meat  (albumen,  ci 
(h-catinine,  &c.),  and  it  may  bo  drank  cold,  or  siyl^ 
warmed— the  tt  mpcnitm-e  not  being  raised  above  1^^ 
Fahr.  for  fear  of  coagulating  the  albumen. 
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There  are  many  questions  connected  with  tho  economy 
f  cooking  which  I  have  not  time  to  discuss,  but  I  may 
^to  that  this  Society  has  done  good  service  for  tho 
jmmunity  in  obtaining  valuable  information  as  to  the 
mplest  and  cheapest  apparatus  for  tho  puqiosc.  Forc- 
lost  among  them  is  the  cooking-pot  of  Captain  "Warren. 
;  is  a  sort  of  double  sauce-pan,  and  is  easily  made  by 
tting  a  small  covered  sauco-pan  into  a  larger  one.  Tho 
uier  vessel  contains  the  joint  or  other  thing  to  be  cooked, 
ad  the  outer  one  has  a  little  water  in  it,  so  that  the 
imperature  in  cooking  can  never  exceed  212°.  By  this 
.cans  the  joint  is  cooked  in  its  own  vapour  without 
)ming  into  contact  with  water  or  steam,  and  thus  it 
innot  lose  its  soluble  constituents  ;  and  if  it  be  desired 
1  improve  the  flavour  of  the  joint  just  cooked,  it  may 
)  afterwards  roasted  for  a  short  time  before  the  fire, 
he  loss  in  weight  under  these  circumstances  is  not 
^ly  so  great  as  in  the  common  way  of  cooking,  and 
le  flavour  and  tenderness  of  the  meat  are  considerably 
creased  ;  besides  which,  there  is  tho  certainty  of  cook- 
g  the  joint  equally  throughout,  without  over-dressing 
Moreover,  by  the  adaptation  of  a  steamer  to  the 
iter  vessel,  vegetables  may  be  also  cooked  at  the  same 
ne.  When  the  meat  is  boiled  by  this  process,  there  is 
tie  or  no  loss  of  weight,  and  even  when  it  is  after- 
irds  roasted,  for  the  purpose  of  improving  its  flavour, 
e  loss  is  not  nearly  so  great  as  when  a  joint  is  roasted 

the  ordinary  way.  In  one  experiment  it  was  found 
at  15  lbs.  of  meat  roasted  in  the  usual  manner,  in  the 
tchen  of  the  Cambridge  Barracks,  lost  4  lbs.  4  ozs.  in 
jight,  whereas  the  meat  cooked  in  Captain  Warren's 
■t,  and  then  roasted,  lost  only  2  lbs.  15  ozs.,  so  that 
ere  was  a  gain  of  1  lb.  5  ozs. 

Another  apparatus  of  very  great  ingenuity  is  a  cook- 
5-pot  from  Switzerland,  where  the  saucepan  containing 
e  joint  and  a  little  water  is,  after  boiling  for  a  short 
te,  placed  in  a  box  lined  with  felt,  and  thus  left  for  an 
iUr  or  two  to  cook,  the  conducting  power  of  the  felt 
ing  so  bad  that  the  heat  is  retained  in  the  most  perfect 
inner.  The  apparatus  is  not  only  economical,  but  it 
also  excellently  well  suited  for  picnic  parties,  or  for 
diers  on  the  march,  who  may  thtis  secure  a  hot  dinner, 
jked  while  on  the  journey. 

The  cooking  appliances  of  the  poor  are  very  imperfect, 
d  hence  they  resort  to  the  cook-shops  of  their  neigh- 
lu-hood;  but  even  then  their  meals  are  scanty  and 
etchedly  cooked.  In  the  poor  districts  of  London 
•ee  halfpence  is  the  usual  expenditure  for  a  dinner  by 
ildren— a  penny  going  in  pudding,  and  the  halfpenny 
potatoes.  If  they  pay  twopence  they  ai-e  allowed  to 
down,  and  have  a  little  gravy  with  it.  Everybody 
3  heard  how  the  poor  of  Paris  dine  «  la  squirt,  where 
!  tin  soup  basins  are  nailed  to  the  table,  and  where  tho 
«nttant  Leonoras  draw  up  the  seething  soup  from  a 
Iden  cauldron  by  means  of  a  huge  svTingo,  from  which 
.8  dnvon  out  into  tho  customer's  basin.  The  price  of 
)  meal  (4  sous)  must  bo  instantly  paid  down,  or  tho 
ious  handmaid  sucks  up  the  soup  again  into  the 
^nster  squu-t.    Scenes  like  this,  and  oven  worse  than 


this,  in  tho  abodes  of  tho  poor  have  iirgcd  philanthropists 
to  seek  a  better  means  of  supplying  their  wants,  without 
trespassing  upon  tho  dangerous  ground  of  charity.  _  In 
Paris  an  enterprising  widow  (Madame  Robert)  conceived 
tho  idea  of  giving  a  poor  man  a  good  dinner  for  two- 
pence. Her  daily  bill  of  fare  was  cabbage-soup,  a  slice 
of  bouilli  (beef),  a  piece  of  bread,  and  a  glass  of  wine ; 
and  thus,  in  tho  neighbourhood  of  the  Marche  dcs 
Innocents,  did  she  daily  provide  for  some  six  thousand 
workmen,  who  took  their  dinners  in  tho  open  air,  but 
sheltered  from  the  weather ;  and  she  gained  a  farthing  by 
each  guest.  In  this  country  a  like  benevolence  has  set 
on  foot,  with  more  or  less  success,  in  different  places, 
restaurants  for  the  poor.  In  Glasgow,  for  example,  the 
working-class  dining-rooms,  which  are  far  above  the  rude 
accommodation  of  Sladame  Eobert,  are  established  to 
provide  a  substantial  dinner  for  4d.  or  5d.  Long  ago 
the  special  correspondent  of  the  Daily  Telegraph,  in 
writing  about  them,  said  that  he  obtained  a  capital 
dinner  of  good  pea-soup,  boiled  beef,  ten  ounces  of 
potatoes,  and  pudding — more  than  he  could  eat — for  the 
sum  of  5^d. ;  and  a  writer  in  the  Times  also  stated  that 
for  4^d.  he  had  a  pint  basin  of  pea-soup,  a  plate  of  hot 
minced  collops,  a  plate  of  potatoes,  and  eight  ounces  of 
bread ;  while  his  companion  had,  for  the  same  sum,  a  pint 
basin  of  broth,  a  plate  of  cold  beef,  a  plate  of  potatoes, 
and  a  slice  of  plum  pudding,  all  excellent  in  their  quality, 
and  well  cooked.  'The  practice  in  these  places  is  to  pro- 
vide daily  a  variety  of  hot  foods,  as  soup,  broth,  potatoes, 
rice,  cabbage,  pudding,  tea  and  coffee,  besides  bread  and 
butter,  cold  pressed  beef  and  ham ;  and  every  ration, 
except  meat,  is  so  apportioned  as  to  be  sold  at  the  uniform 
price  of  a  penny.  The  meat  costs  three  halfpence  ;  and, 
with  the  view  of  clearing  off  the  remainder  of  the  soup 
after  the  proper  dinner  hour,  so  that  a  fresh  quantity 
may  be  made  every  day,  it  is  the  practice  to  sell  the  soup 
and  broth,  at  half-price,  from  six  o'clock  to  eight  o'clock 
in  the  evening,  and  then  to  give  the  remainder  awaj-. 
All  the  articles  ai-e  of  the  best  quality,  and  are  well 
cooked.  They  are  bought  by  contract  at  wholesale 
prices  ;  and,  although  they  are  sold  so  cheaply,  yet  they 
yield  a  small  profit,  and  so  give  the  system  the  stability 
of  a  commercial  enterprise. 

Very  recently,  too,  Mr.  Riddle  has  proposed,  in  a  paper 
which  was  read  heforo  this  Society,  that  arrangements 
might  be  made  for  cooking  dinners  on  a  large  scale,  and 
sending  them  out  to  tho  houses  of  the  poor.  He  proposes 
to  prepare,  daily,  good  rations  of  roasted,  baked,  and 
boiled  meat,  with  vegetables,  and  to  send  them  out  in 
21b.,  41b.,  or  61b.  tin  canisters,  all  ready  for  immediate 
use,  and  kept  wiu-m  in  little  compartments  of  a  properly- 
consti-uctod  cart.  There  would  be  no  difficulty  about 
this,  and  the  moat  might  bo  delivered  in  excellent  con- 
dition, and  with  great  punctuality.  None  but  those  who 
are  acquainted  with  tho  utter  helplessness  of  tho  poor  in 
the  matter  of  cooldng  food,  or  who  know  tho  difficulties 
of  oven  better  classes  of  persons  in  this  matter,  can  forni 
any  notion  of  tho  value  of  such  a  proposition ;  and  I 
should  bo  glad  to  see  it  realised. 
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LECTURE  ly.— Delivered  Monday,  February,  10,  1868. 


PRESERVATION   OP   FOOD— TJNAVHOLESOME   AND   ADULTERATED  FOOD. 


It  requires  no  argument  to  show  that  the  preservation 
of  food  is  a  matter  of  great  public  importance  ;  for  it  not 
only  enables  us  to  provide  against  actual  want  in  periods 
of  unusual  scarcity,  but  it  also  affords  the  means  of 
equalising  the  distribution  of  food  at  all  times,  so  that 
the  excess  of  one  country  may  be  used  in  supplying  the 
deficiency  of  another.  In  the  pastoral  districts,  for 
example,  of  Canada,  Australia,  Tasmania,  the  Cape  of 
Good  Hope,  Mexico,  the  Argentine  Republic,  and  the 
BrazUs,  thousands  of  tons  of  meat  are  always  available  as 
food,  and  yet  they  are  lost  to  us  because  of  the  difficulties 
of  preserving  it.  In  South  America,  at  least  two  millions 
of  beasts  are  annually  slaughtered  for  the  fiit,  sldn,  and 
bones,  the  flesh  of  which  could  be  supplied  here  at  less 
than  2^d.  per  [pound.  So  also  in  Australia,  the  amount 
of  meat  available  as  food  is  practically  inexhaustible. 
Last  year  Mr.  PHlpott  stated  to  the  Food  Committee  of 
the  Society  of  Arts,  that  he  himself  was  in  the  habit  of 
melting  down  from  1,000  to  1,500  sheep  daily  for  four 
months  together;  and  that  in  the  vast  districts  of  rich 
pasture-land  from  Victoria  to  Brisbane,  there  was  an 
imlimited  supply  of  the  very  finest  meat — all  of  which 
was  at  present  entirely  wasted,  because  of  the  difficulty 
of  disposing  of  the  flesh ;  and,  therefore,  the  carcasses  of 
the  animals  were  molted  down  for  fat.  A  bullock  in 
Australia,  he  said,  costs  only  from  £3  to  £4;  and  legs  of 
mutton  of  the  veiy  best  quality  were,  when  salted,  sold 
for  three  shillings  a-dozen.  If  some  simple  and  prac- 
ticable means  could  be  devised  for  preserving  such 
meat,  it  might  be  supplied  to  our  markets  at  less  than 
3d.  a  pound. 

Until  recently  the  only  process  employed  for  this  pur- 
pose was  the  rude'  method  of  salting  tho  meat,  but  the 
deterioration  of  it  was  so  obvious,  and  the  distaste  for  it 
so  general,  that  it  was  only  practised  to  a  limited  extent, 
and  for  occasions  when  fresh  meat  could  not  be  obtained. 
Tho  salt  junk  of  the  navy  in  olden  time  was  a  good 
example  of  the  wretchedly  unwholesome  and  indigestible 
meat  prepared,  for  it  could  hardly  be  called  preserved, 
by  this  process.  Recognizing,  therefore,  the  necessity 
for  a  bettter  means  of  preserving  food,  tho  naval 
authorities  of  every  coimtry  appealed  to  science,  and  gave 
the  largest  encouragement  to  inventors.  A  further 
stimulus  to  invention  was  created  by  tho  necessity  for 
supplying  our  Arctic  explorers  with  good  and  wholesome 
food  during  their  long  Avinter  residcneo  in  tho  frozen 
seas  of  tho  north ;  and  as  that  inquiiy  was  set  on  foot, 
not  merely  for  the  purpose  of  discovering  a  north-west 
passage  to  our  possessions  in  America,  but  also  with  tho 
view  of  prosecuting  scientific  research  in  almost  inac- 
cessible regions,  an  imusuul  inducement  was  oflerod  for 
the  preparation  of  such  food.  The  demand  thus  created 
was  soon  acknowledged  by  science,  and  was  also  met  by 
tho  practical  skill  of  tho  manufacturer,  so  that  tho 
Arctic  voyager  went  confidently  on  his  journey,  know- 
ing that  he  had  other  food  than  the  unwholesome  junk 
of  the  navy.  The  earliest  preparations  supplied  to  him 
mixtures  of  dried  meat  with  sugar  and  spico 
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{pemmtcan),  but  after  a  time  they  were  fumifihed  with , 
fresh  meat,  preserved  in  air-tight  cases.    At  first  tho 
supply  was  chiefly  for  voyagers  in  cold  countries,  but : 
when  the  value  of  this  method  of  preservation  became 
known,  the  Eui'opean  residents  of  hot  climates,  as  i  , 
India,  eagerly  sought  for  the  fresh  foods  which  they  - 
were  accustomed  to  use  in  their  own  countrj^,  and  thus  ■ 
an  additional  stimulus  was  given  to  this  process  of! 
manufacture.     At  the  present  time  it  has  acquired]  - 
gigantic  proportions. 

I  have  before  me  a  list  of  the  specifications  of  patents  i 
relating  to  the  preservation  of  food,  from  the  year  1691 : 
to  the  end  of  1855,  and  I  find  that  onlj'  one  wasi 
described  in  the  seventeenth  century,  and  three  in  the<  , 
eighteenth,  while  as  many  as  117  were  specified  in  thai 
first  55  years  of  the  present  century.    Invention,  how- 
ever, has  not  been  prolific  of  new  processes,  for  it 
mainly  confined  to  an  application  of  one  or  two  simple  j 
elementary  principles — 26  of  the  patents,  for  example, 
are  for  the  preservation  of  food  by  drying;   31  byi. 
excluding  atmospheric  air ;  8  by  covering  the  food  witi  J 
an  impervious  substance,  as  fat,  extract  of  meat,  gelatine^ f 
collodion,  &c.,  and  7  by  injectingmeat  with  various  sidtsl; 

But  before  we  proceed  with  the  examination  of  thesff  I 
processes,  it  will  be  advantageous  to  inquire  a  little  inta  T 
the  circumstances  which  favour  organic  decompositions 
It  would  seem,  from  experiment  and  observation,  that; 
three  concurrent  conditions  are  absolutely  necessary-  foi'  . : 
active  putrefaction — ^namely,   the  presence  of  much!  .. 
moisture,  the  access  of  atmospheric  air,  and  a  crrtaiii 
temperature,  as  from  about  40°  to  200°  of  Fahrc; 
any  of  these  being  absent,  the  organic  substance  i 
decay.     AH  preservative   processes  must,  therelorr 
depend  on  an  application  of  one  or  other  of  tin? 
principles;  and  perhaps  we  may  add  a  fourth — n: 
the  action  of  chemical  agents.    Let  us  review  th. 
detail. 

1st.  T/ie  preservation  of  sttbstances  hy  drying  thar  - 
very  ancient  date.  In  our  anatomical  museums  wi 
long  known  that  specimens  of  tlie  animal  body  n 
preserved  for  an  indefinite  time  by  drj-ing  their,, 
then  varnishing  them  so  as  to  exclude  moisture, 
is  a  dissection  prepared  in  that  manner,  which  hns 
used  for  lecture  illustration  at  tho  London  Ho.'jpit 
more  than  half  a  century,  and  yet  it  is  as  sound  as  ■ 
it  was  made.    In  warm  climates  it  has  been  a  pr 
for  ages  to  preserve  fish,  and  even  meat,  by  drying  v 
— the  meat  being  cut  into  strips  and  exposed  to  the 
of  warm  drj-  air.     Chanpii  or  South  American 
which  you  see  hei-e,  is  an  example  of  it.    It  is  ob; 
from  animals  that  arc  grass-fed,  and  they  are  kil': 
pithing  and  then  bleeding  them.    Du-ectly  the  hivic  i 
taken  ofi",  tho  flesh  is  stripped  from  the  bones  and  allowed 
to  cool.    It  is  then  placed  on  a  table,  and  jerked,  or  cu 
up  into  thin  slices,  which  are  piled  up  in  heaps  vn\\ 
alternate  layers  of  salt.  After  standing  twelve  horn  -  t 
meat  is  turned,  and  fresh  salt  is  added  where  • 
The  next  day  the  salted  strips  are  placed  upon  hurdlo&j 
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ad  exposed  to  the  sun  to  di-y.  It  requires  two  or  throe 
ays  to  dry  the  meat  thoroughl.y,  and,  for  foar  of  damp, 
i  is  always  taken  in-doors  at  night.  There  are  several 
orioties  of  this  meat,  as  paio,  -which  is  the  best  and 
ost  freo  from  sinew ;  mania,  the  second  quality ; 
nd  tasajo,  the  third,  which  is  very  thin  and  full  of 
news.  All  the  varieties  require  to  be  well  soaked  in 
ater,  and  then  to  be  cut  small  and  cooked  by  pro- 
inged  boiling.  But  animal  foods  are  not  well  prc- 
irved  in  this  manner,  as  they  lose  their  flavour,  and 
scome  toiigh  and  indigestible  ;  the  fat  also  gets  rancid, 
id  in  damp  weather  the  meat  absorbs  moisture  and  be- 
)mes  mouldy  and  sour.  Perhaps  the  lean  parts  of  meat, 
3  the  heart,  tongue,  and  strips  of  muscle  might  be  ad- 
antagcously  preserved  in  this  way,  especially  in  wai-m 
ad  dry  climates.  The  Food  Committee  of  this  Society 
sported  favourably  of  a  specimen  of  dry  powdered  beef 
om  Queenstown,  which  they  said  was  in  excellent  eon- 
ition,  and  contained  about  four  times  as  much  nu- 
itious  matter  as  ordinary  meat.  Generally,  however, 
e  fat  is  very  rancid,  even  when  pains  are  taken  to 
revent  the  substance  from  getting  mouldy.  It  is  for 
le  same  reason  that  all  attempts  to  preserve  milk  and 
e  yoke  of  eggs  by  drying  have  failed,  although  the 
tied  white  of  egg  will  keep  well,  as  in  the  process  of 
[r.  Charles  Lament,  where  the  albumen  is  dried  in  thin 
lales — forty-four  eggs  making  about  one  pound  of  the 
reparation.  Absorbent  substances  mixed  with  the 
tty  food  will  obviate  the  difficulty,  to  some  extent,  as  in 
le  preparation  of  jjemmican,  where  sugar  and  spice  are 
ided  to  the  dry  powdered  meat ;  and  in  the  several 
•ocesses  for  preserving  milk  by  evaporating  it  and 
ixing  it  with  sugar,  &c.,  as  in  the  patents  of  Newton, 
835),  Grimwade  (1847  and  1855),  Louis  (1848),  &c.  ; 
I  well  as  the  process  of  Davison  and  Symington  (1847) 
ir  preserving  eggs  by  mixing  the  yokes  and  whites 
ith  flom-,  ground  rice,  or  other  farinaceous  snbstance, 
ad  drying.  Extract  of  meat  also  may  be  preserved  in 
.8  same  manner,  as  in  the  patent  of  Donaldson  (1793), 
Eobertson  (1851),  and  of  Borden  (1851),  where  the 
tract,  after  the  separation  of  fat,  is  mixed  with 
rinaceous  matters ;  in  the  last  case  it  is  also  baked  in 
eform  of  biscuits.  In  the  year  1854,  MM.  Blumen- 
al  and  Chollet  obtained  their  patent  for  combining 
leat  and  vegetables  in  the  foim  of  tablets,  by  first  dry- 
ig  the  meat  and  vegetables  and  pressing  into  cakes, 
ad  then  submitting  them  to  successive  immersions  in 
eh  soup — allowing  them  to  dry  in  warm  air  after  each 
nmersion.  When  the  extract  of  meat  is  made  without 
it  or  gelatine,  as  in  the  case  of  Liebig's  extract,  it  may 
"  kept  for  a  long  time  in  a  pasty  condition,  without 
lixing  it  with  farinaceous  matters,  although  the  pre- 
aration  of  it  with  baked  flour,  as  already  described,  is  a 
reat  improvement. 

The  process  of  drying  is,  however,  best  adapted  for 
e  preservation  of  vegetable  substances,  and  it  has  been 
)  UBcd  from  time  immemorial,  as  in  the  keeping  of  pot- 
erbs,  in  preparing  the  tea-leaf,  in  making  hay,  &c.  In 
lis  country,  the  first  recorded  patent  for  preserving 
igetables  by  drying  them,  was  granted  in  1780,  to  Jolni 
raefer,  who  sought  to  retain  the  flavours  of  vegetables 
y  first  dipping  them  in  boiling  salt  aiid  water,  and  then 
rymg.  Forty  years  later  (1820)  John  Vallanco  ob- 
med  a  patent  for  preserving  hops  by  drying  them, 
id  then  compressing  them  into  a  small  space.  Then 
imetho  patents  of  Edwards  (August,  1840),  for  boiling, 
ranulating,  and  drying  potatoes  ;  and  of  Grillott  (No- 
:mbcr,  1840),  for  preserving  both  cooked  and  uncooked 
Jtatoes  by  drying.  Ten  years  afterwards  (in  Novem- 
>r,  18.D0)  Masson  obtained  his  patent  for  preserving 
igetables  by  drying  them  and  forcibly  compressing 
lem,  80  that  thoy  were  reduced  to  one-seventh  their 
"*nJin  cubic  yard  containing  rations  for 

i,yuu  men.  This  process  has  been  very  successful,  and 
18  still  practised  by  Devaux,  Chollot,  and  others, 
r  It  serves  for  the  preservation  of  all  kinds  of 
igetables  as  potiitocs,  cabbages,  carrots,  cauli (lowers, 
wns,  apples,  &c. ;  and  when  stcepod  in  water  thoy  re- 


absorb their  natural  proportions  of  moisture  and  swell 
out  to  their  original  size.  Thoy  are,  however,  some- 
what deficient  of  flavour,  and  they  requii-e  prolonged 
boiling,  as  from  ono  and  a-half  to  one  and  three-quarter 
hours,  to  cook  them. 

By  a  moro  careful  process  of  drying,  Mr.  Makepieco 
has  managed  to  preserve  both  the  colour  and  the  flavour 
of  vegetables,  especially  of  pot-herbs,  as  you  may  seo 
fi'om  those  specimens. 

Altogether  there  are,  or  have  been,  about  thirty-ono 
patents  in  this  country  for  the  preservation  of  Tarious 
articles  of  food  by  drying  them. 

2nd.  The  preservation  of  organic  matter  by  excluding 
atmospheric  air  is,  like  the  last,  a  very  ancient  process. 
The  old  practice  of  burying  the  dead  in  leaden  coffins, 
and  the  still  more  ancient  custom  of  swathing  them  in 
resinous  bandages  or  waxed  cloths  (called  cerements, 
owe  their  preservative  powers  to  the  exclusion  of  at- 
mospheric air ;  and  it  is  remarkable,  seeing  the  efficacy 
of  the  process,  that  the  scientific  piinciple  of  it  was  not 
long  ago  recognised  and  applied  to  the  preservation  of 
food.  The  first  patent  of  the  kind  that  I  am  acquainted 
with  in  this  country,  was  granted  to  Francis  Plowden, 
in  June,  1807  ;  and  he  describes  it  as  a  process  for  "  pre- 
serving butchers'  meat,  animal  and  other  comestible  sub- 
stances, by  encrusting  them  with  a  substance,  which 
must  not  only  resist  the  efieets  of  atmospheric  air,  but 
must  not  communicate  any  noxious  quality  to  its  con- 
tents," and  for  this  purpose  he  employed  essence  or 
extract  of  meat — the  substance  being  dressed,  so  that  it 
may  preserve  the  longer,  is  vriped  dry,  and  put  into  a 
wooden  vessel,  and  the  hot  extract  is  poured  over  it  in  a 
fusible  state,  so  as  to  find  its  way  into  every  vacuum. 
Three  years  later  (in  February,  1810),  Augustus  de 
Heine  took  out  the  first  patent  for  preserving  meat,  by 
exhausting  the  air  from  the  vessel  containing  the  meat, 
and  he  contrived  a  machine  for  the  purpose,  as  the 
action  of  the  common  air-pump  was  tedious.  Six-and- 
thirty  years  after  this  (1846)  the  late  Mr.  Warington, 
of  Apothecaries'  Hall,  obtained  his  patent  for  the  pre- 
servation of  animal  substances,  by  coating  them  vrith 
common  glue,  gelatine,  or  concentrated  meat  gravies,  or 
otherwise  by  dipping  them  in  -warm  solutions  of  such 
substances ;  or  by  wrapping  them  in  waterproof  cloth, 
or  covering  them  with  caoutchouc,  gutta-percha,  or 
varnish.  These  mark  the  starting-points  of  the  various 
processes  now  in  iise ;  for  example  : — 
_  {a).  Of  those  which  owe  thoir  operation  to  the  exclu- 
sion of  air,4y  fiUinq  up  the  vessel  with  something  hot,  there 
are  the  patents  of  Plowden  (1807),  who  used  rich  gravy 
or  extract  of  meat;  of  Granholm  (1817),  who  used  hot 
fat,  or  hot  animal  jelly;  and  of  Wothly  (1855),  wOio 
used  oil,  as  in  preserving  anchovies.  I  ani  rather  sur- 
prised, considering  how  easily  the  exclusion  of  air  is 
effected  by  surrounding  the  substance  witli  hot  fat,  that 
this  method  of  preserving  meat  has  not  been  adopted  in 
Australia  and  South  America ;  for  as  the  fat  which  they 
prepare  from  their  wild  stock  is  sent  to  this  country  in 
casks,  there  would  bo  no  difficulty  in  sending  with  it 
the  finer  descriptions  of  joints,  as  legs  of  mutton  anil 
good  pieces  of  beef.  The  process  should  be  con- 
ducted as  follows  : — When  the  fat  is  melted,  and  is  at 
a  temperature  of  from  240<'  to  250"  Fahr.,  the  fresh 
joints  should  bo  plunged  into  it,  and  kept  there  for  a 
few  minutes,  so  that  the  superficial  moisture  might  bo 
thoroughly  evaporated.  They  should  then  bo  imme- 
diately packed  in  sotuid  dcy  casks,  and  filled  up  with 
hot  fat,  at  a  temperature  of  212''  or  thereabout.  In  this 
manner  the  fat  and  the  joints  miglit  bo  transmitted  to 
this  eountiy,  and  on  thoir  arrival  thoro  would  bo  no 
dimculty  in  molting  the  fat  while  in  the  casks,  and  tlion 
removing  the  preserved  joints. 

Vegetable  substances  are  frequently  preserved  in  bottles 
filled  up  with  hot  syrup,  and  the  practice  is  a  very  old  ono. 
Hot  water  is  also  used  for  the  same  purpose,  ond  this 
metliod  dates  from  the  year  1807,  when  this  Society  g;iV(- 
a  premium  to  Mr.  Saddington  for  his  method  of  preserv- 
ing fi-uits  without  sugar.    His  process  was  to  gatlior  llie 
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fi-uit  a  Httlo  beforo  ripening,  anil  to  put  it  immediatoly 
into  clean  bottles, — filling  the  bottles  with  the  fruit  to 
the  neck.  They  were  then  placed  in  a  vessel  of  cold 
■water,  and  heat  was  applied  until  it  rose  to  the  tempera- 
ture of  160°  to  170"  Falu-.  After  standing  exposed  to 
this  temperature  for  half-an-hour,  the  bottles  wore  filled 
up  to  within  an  inch  of  the  top  with  boiling  water,  and 
were  then  immediately  corked  and  covered  at  the  top 
with  cement.  The  action  of  the  heat  was  not  merely  to 
expel  atmospheric  air  from  the  bottles,  but  also  to 
coagulate  the  vegetable  albumen  of  the  fruit.  Fruits 
and  green  vegetables  are  still  preserved  in  this  manner, 
a  little  alum  being  generally  added  to  the  water  in 
the  bottle,  for  the  purpose  of  hardening  the  tender 
skin  of  the  fruit,  and  so  preventing  its  disfigurement  by 
bursting. 

{/)).  A  process  not  very  unlike  the  preceding,  is  that 
which  consists  in  tfic  destrtiction  of  the  oxygen  of  the  air 
in  the  vessel,  by  heaiiny  the  siibstanee  in  it.  This  is  the 
plan  of  M.  Appert,  who,  in  1810  (three  yeai-s  after  the 
publication  of  Mr.  Saddington's  method),  obtained  the 
reward  of  12,000  francs,  offered  in  the  preceding  year 
by  the  French  Government,  for  the  best  method  of  pre- 
serving food.  Here  is  the  book  which  M.  Appert  wrote 
at  the  time,  and  he  tells  us  to  cook  the  food  to  some 
extent,  and  put  it  into  strong  glass  bottles — filling  them 
almost  to  the  top.  The  bottles  are  then  to  be  securely 
corked,  and  exposed  for  some  time  to  the  action  of  boil- 
ing water.  To  guard  against  accident  from  bursting, 
the  corks  are  to  be  wired  down,  and  the  bottles  wrapped 
up  separately  in  cloths.  After  this  the  corks  are  to  be 
well  covered  with  pitch,  to  exclude  atmospheric  air.  A 
like  process  was  patented  in  the  autumn  of  the  same 
year-  (1810),  by  Mr.  Peter  Durand,  who,  no  doubt, 
derived  it  from  the  published  account  of  M.  Appert, 
dated  nine  months  before  ;  and  since  then,  many  such 
patents  have  been  obtained,  which  I  need  not  describe. 
Attempts  have  frequently  been  made  to  preserve  milk 
by  this  process.  Appert  recommended  that  the  milk 
should  be  boiled  down  to  about  half  its  bulk  before 
putting  it  into  the  bottles ;  and  in  1847  Bekaert  tried  to 
improve  the  process  by  adding  carbonate  of  soda  to  the 
milk.  Later  still,  in  the  same  year,  Martin  de  Lignac 
obtained  a  patent  for  preserving  milk,  by  evaporating 
it  to  one-sixth  of  its  bulk  before  bottling  it.  Then  there 
were  the  patents  of  Symington  and  of  Moreau  (1853), 
but  all  these  methods  have  failed  in  practice,  on  ac- 
count of  the  diflficulty  of  preventing  the  separation  of 
the  butter. 

(c).  The  preservation  of  food  by  exhausting  the  air  from 
the  vessel  containing  it  dates,  as  I  have  said,  from  the  year 
1810,  when  Augustus  de  Heine  proposed  to  use  a  vessel 
with  a  valve  in  the  top  of  it,  which  allowed  the  air  to  be 
drawn  out  by  means  of  a  special  apparatus,  but  not 
again  to  enter.  The  exhaustion,  however,  was  so  im- 
perfect that  the  process  did  not  answer.  In  1828  Mr. 
Donald  Currie  improved  it  by  admitting  carbonic  acid 
gas  into  the  vessel  after  it  was  thoroughly  exhausted ; 
and  later  still,  in  1830,  M.  Lcignetto  still  further  im- 
proved it,  by  filling  the  vessels  containing  the  food  with 
salt  and  water,  and  then  letting  out  the  liquid  through 
the  aperture,  which  remained  open  for  that  purpose, 
while  carbonic  acid  gas  went  in.  Six  years  after  this 
(in  1842),  Mr.  John  Bevan  patented  a  process  for  draw- 
ing out  the  air  by  an  exhausting  apparatus,  and  then 
admitting  a  warm  solution  of  gelatine  ;  and  in  1840  Mr. 
Kettie  employed,  in  the  like  manner,  a  solution  of  com- 
mon salt.  I5ut  none  of  these  methods  were  successful ; 
nor  was  the  patent  of  Mr.  Eyan,  in  1846,  for  using 
gases,  chiefly  acetic  acid  vapour,  and  carbonic  acid  gas. 
The  most  perfect  process  of  this  kind  was  patented  by 
Messrs.  Jones  and  Trovcthick.  It  consists  of  an  appa- 
ratus whereby  the  exhaustion  of  the  vessel  containing 
the  raw  food  is  effected  in  an  air-tight  trough  of  water, 
and  thus  the  entrance  of  air  and  the  collapse  of  the 
sides  of  the  vessel  arc  completely  prevented.  After  the 
cxliaustion  pure  nitrogen  is  admitted  into  the  vessel,  for 
the  purpose  of  diluting  the  residuum  of  air,  and  it  is 
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again  exhausted.    Lastly,  a  charge  of  nitrogen,  C( 
ing  a  little  sulphurous  acid,  is  let  into  it,  and  thi 
last  trace  of  oxygen  is  chemically  absorbed.    The  . 
are  now  in  a  proper  condition  for  removal  from  tin;  an 
tight  water  trough,  and  for  having  the  apertures  seali- 
with  solder.    Meat,  fish,  and  poultry  preserved  in  tin 
manner  has  been  found  good  after  seven  or  eight  year^ 
and  specimens  of  them  were  exhibited  in  the  Londci 
exliibition  of  1862. 

((•/).  The  most  common  method  of  driving  out  the  ai: 
is  by  means  of  steam.    The  food  is  put,  with  a  charge  i 
water,  into  a  tin  case  with  a  hole  in  the  top,  and  whi  i 
the  water  is  boiling  actively,  and  steam  has  display 
the  air,  and  is  escaping  freely,  the  hole  is  stopped  wit: 
solder.    This  process  dates  as  far  back  as  1820  ;  but  t)! 
first  patent  for  it  was  granted  to  M.  Pierre  Anton; 
Angilbert,  in  1823.    He  had,  however,  a  very  ruii 
method  of  applying  heat  to  the  tin  vessels,  and  this  w;; 
improved  by  Wertheimer  in  1840.    In  the  month  < 
January  of  the  year  following  Mr.  Gunter  improved  ■ 
still  further ;  and  later  in  the  same  year  both  Goldn' 
and  Wertheimer  obtained  patents  for  using  a  bath  ■ 
mm-iate  of  lime  for  heating  the  vessels.    This,  in  faf 
is  the  practice  at  the  present  time  by  Goldner,  McCal 
Richie,  Morton,  and  others,  who  are  largely  engaged  i 
the  preservation  of  food.    The  details  of  the  process  f( 
effecting  it  are  as  follows : — The  raw  meat  and  veg' 
tables  are  put  into  the  canisters  and  soldered  down — 
pin-hole  aperture  being  left  in  the  lid.    The  canister 
then  subjected  to  the  heat  of  the  bath  (a  little  abi 
212°)  until  the  contents  are  about  two-thirds  cook( 
and  then,  while  the  steam  is  blowing  freely  out, 
aperture  is  dexterously  sealed  tight  with  solder, 
canister  is  then  painted  over  with  a  stiff  oil  paint,  a;: 
is  exposed  for  some  time  in  the  testing-room  to  a  tem 
perature  su£B.ciently  high  to  promote  decomposition.  I 
the  canister  shows  no  sign  of  bulging  out  from  the  gene 
ration  of  putrefactive  gases,  itis  considered  soimd.  Messrs- 
Hogarth  and  Co.,  of  Aberdeen,  use  steam  instead  of  tht 
muriate  of  lime  bath. 

Meat  preserved  in  this  manner  wUl  keep  for  a  cor 
siderable  time.    At  the  exhibition  of  1851  vouchers  wt: 
given  for  some  of  the  samples  that  had  been  preseriM| 
for  twenty-five  years ;  and  at  the  exhibition  of  186W 
examined  specimens  of  food  that  had  been  kept  for  mor 
than  thirty  years.    To-night,  through  the  kindness 
Messrs.  Crosse  and  Blackwell,  I  am  able  to  show  y 
specimen  of  preserved  mutton,  which  has  been  in 
case  forty-four  years,  and  you  wUl  perceive  that  it ' 
excellent  condition.    It  formed  part  of  the  stores 
plied  by  Messrs.  Donlcin  and  Gamble  in  1824  to 
Majesty's  exploring  ship  I'liry,  which  was  wreck 
Prince  Regent's  Inlet  in  1825,  when  the  cases 
landed  with  the  other  stores,  and  left  upon  the  b 
Eight  years  afterwards  (in  August,  1833),  they  wi 
found  by  Sir  John  Ross  in  the  same  condition  as  thi 
were  left ;  and  he  wrote  to  Mr.  Gamble  at  the  end  < 
that  year,  saying,  "That  the  pi-ovisions  were  still  in 
perfect  state  of  preservation,  although  annually  expos 
to  a  temperatm-e  of  92"  below  and  80°  above  zer. 
Some  of  the  cases  were  left  untouched  by  Sir  Jt' 
Ross;  and  after  a  further  interval  of  sixteen  yen     t  J 
place  was  visited  by  a  party  from  H.M.S. ' 
when,  according  to  a  letter  from  the  captain.  Sir  .lair 
Ross,  "the  provisions  were  still  in  excellent  conditi; 
after  having  lain  upon  the  beach,  cxjiosed  to  the  acti 
of  the  sun  and  all  kinds  of  weather,  for  a  period  of  near 
a  quarter  of  a  century."    Messrs.  Crosse  and  Bl;;  "  ^' 
have  placed  the  original  lettci"s  in  my  hands  for  i 
and  they  show,  beyond  all  doubt,  that  meat  pi 
in  this  manner  will  keep  good  for  nearly  half  a  • 

 in  fact,  the  rase  of  boiled  mutton  now  before  you  J 

been  presci  ved  for  forty-four  years.    There  can  be  ■ 
question,  therefore,  as  to  the  success  of  the  procr- 
hence  it  is  largely  practised,  not  onlj-  in  this  ( 
but  also  in  our  colonics,  where  food  is  abundaiii. 
this  way  presei-k-ed  salmon  and  lobsters  are  sent  to 
from  Newfo\mdland,  turtle  from  Jamaica,  beef  flr 
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mutton  from  Canada,  and  the  dainty  tail  of  the  kangaroo 
From  Austi-alia.  There  are,  however,  two  serious  ob- 
jections to  the  process — namely,  that  the  meat  is  nearly 
ilways  overcooked,  and  the  cases  ai'e  likely  to  buckle 
md  crack  from  the  constant  pressure  of  the  atmosphere 
—there  being  a  vacuum  within  them.  The  over-cooking 
irises  from  a  desire  to  ensure  the  complete  exclusion  of 
itmospheric  air  by  the  steam.  'Mr.  Nasmyth  has  pro- 
)oseQ,  in  his  patent  of  1855,  that  a  little  alcohol  should 
)e  mixed  with  the  water,  so  that  the  boiling-point  may 
be  reduced ;  while  Mr.  McCall,  talring  advantage  of  the 
.bsorbent  action  of  sulphite  of  soda  on  oxygen,  recom- 
nends  a  less  prolonged  boiling  and  the  use  of  a  little  of 
Jiat  salt.  The  salt  is  contained  in  a  small  capsule, 
ixed  by  means  of  soft  solder  to  the  inner  surface  of  the 
over  of  the  case.  When  the  food  is  about  two-thirds 
looked,  and  steam  is  freely  escaping,  the  hole  in  the  Hd 
8  stopped  with  a  very  hot  iron,  which  melts  the  soft 
jolder  of  the  capsule  within,  and  so  sets  free  the  little 
)ellet  of  sulphite  of  soda,  which  speedily  absorbs  the 
emnant  of  oxygen  left  in  the  case. 

The  other  difficulty,  namely,  the  cracking  of  the  case 
irom  atmospheric  pressure,  is  obviated,  as  I  have  already 
(xplained,  by  the  introduction  of  inert  gases,  as  carbonic 
icid,  nitrogen,  &c.,  and  with  a  little  sulphurous  acid,  and 
liese  have  been  the  subject  of  many  patents,  as  of  Currie 
1828),  Leignette  (1836),  Eyan  (1846),  Nasmyth  (1855), 
md  others. 

(«).  The  last  method  of  any  importance  for  excluding 
.tmospheric  air  from  food,  is  bt/  coating  it  with  some  im- 
pervious material.  This  plan,  as  I  have  already  stated, 
788  first  suggested  by  the  late  Mr.  Eobert  Warington, 
vho,  in  March,  1846,  obtained  a  patent  for  the  use  of 
'  common  glue,  gelatine,  or  concentrated  meat-gravies ;  or 
liin  creamof  plaster-of-I?aris,  which,  when  set  hard,  was  to 
)e  saturated  with  melted  suet,  wax,  stearinc,  &c."  "  The 
hings  were  then  to  be  wrapped  in  water-proof  cloth,  or 
overed  wdth  caoutchouc,  or  gutta-percha;  or  coated 
vith  a  varnish  of  these  substances  ;  or  kept  submerged 
n  glycerine,  treacle,  elaines,  oils,  or  other  such  matter 
ot  liable  to  oxydation."  Nine  years  after  this,  in 
anuary,  1855,  a  patent  was  obtained  by  Messrs.  Dela- 
arre  and  Bonnet,  for  preserving  meat,  bread,  eggs, 
_egetable8  or  pastry,  by  coating  them  with  a  varnish, 
lado  from  the  flesh  and  bones  of  animals,  by  boiling 
hem,  and  obtaining  a  rich  syrup.  This,  when  clarified, 
fas  used  to  cover  the  parboiled  meat  or  vegetables.  In 
tie  month  of  February  in  the  same  year,  a  Like  patent 
faa  granted  to  Mr.  Hartnall,  for  a  process  of  preserving 
nimal  and  vegetable  substances  by  immersing  them  in 
aths,  consisting  of  gelatine  and  treacle  dissolved 
Dgether  in  certain  proportions  ;  then  drying,  redip- 
ing,  and  covering  with  charcoal  powder.  Later  still, 
n.  the  same  year,  Mr.  Brooman  patented  the  use  of 
Ibumen  and  molasses,  as  a  coating  for  meat,  after  the 
leat  had  been  partially  dried,  and  then  suspended  in  an 
ir-tight  vessel,  charged  with  sulphurous  acid.  Lastly, 
1  the  month  of  December  of  the  same  year,  Messrs. 
louett  and  Douein  obtained  provisional  protection  for 
10  use  of  collodion,  either  alone  or  mixed  with  other 
iitablo  substance. 

But  the  best  example  of  this  method  of  preserving 
loat  18  the  process  of  Dr.  Redwood,  whereby  the  meat  is 
rst  covered  with  paraffin,  and  then  with  a  flexible  coat- 
of  gelatine,  mixed  with  glycerin  or  treacle.  The 
>mt8  are  dipped  into  a  bath  of  paraffin,  havinir  a 
'mpcrature  of  from  240°  to  250°  of  Falirenhcit,  and  arc 
cpt  therein  until  the  surface  moisture  is  evaporated, 
ney  are  then  transfeiTod  to  a  colder  bath  of  paraffin, 
om  which  they  receive  two  or  three  coatings,  prior  to 
leir  being  covered  with  the  last  flexible  covering  of 
elatme,  &c.  When  the  meat  is  required  for  use,  the 
araihn  is  easily  removed  from  it,  by  plunging  it  into 
S  «?>,r""'«^^"=li,'^''''''^^^«        flexible  coating  and 

Id  wtn^;!''?? '"•  P'^™'^"  "PO'^  the  water, 

la,  ^v  hon  cold,  may  bo  collected  for  futui'o  use. 

xne  comnion  mnthods  of  preserving  foads  by  forcing 


lom  into  skins,  as  in  the 


case  of  German  sauaages, ' 


lai'd,  &c.,  is  of  very  ancient  date  ;  although  a  patent 
was  granted  to  Mr.  Palmer,  in  1816,  for  the  preservation 
of  the  fat  of  beef,  mutton,  veal,  or  lamb,  when  fresh, 
by  melting  them,  straining,  and  then  packing  in 
bladders. 

3rd.  The  preservation  of  food  ly  cold  is  a  well-known 
process,  for  every  ono  is  acquainted  with  the  fact  that 
meat  will  keep  for  a  long  time  in  the  winter-season  with- 
out deterioration  ;  but  the  extent  to  which  tliis  preserva- 
tive power  may  be  carried  is  not  well  known.  Animals, 
we  are  told,  have  been  found  in  a  perfect  state  of  pre- 
servation in  the  frozen  earth  of  the  arctic  regions,  where 
they  must  have  been  bmied  for  centuries.  Last  year, 
indeed,  a  communication  was  made  to  the  Eoyal  Society, 
by  Dr.  Carl  von  Bear,  of  the  fact  that  the  entire  body  of 
a  mammoth  was  found  in  the  frozen  soil  of  arctic  Siberia. 
How  long  it  had  been  so  preserved  it  is  hard  to  con- 
jectui'e,  but  it  must  have  been  there  for  ages.  Another 
good  example  of  the  preservative  power  of  cold  was  ob- 
served in  Switzerland  in  the  autumn  of  1861,  when  tho 
mangled  bodies  of  three  Chamounix  guides  were  found 
at  the  lower  part  of  the  Glacier  de  Boissons.  The  flesh 
of  the  bodies  was  perfectly  preserved,  notwithstanding 
that  41  years  had  elapsed  since  the  unfortunate  men  lost 
their  lives.  They  were  carried  away  by  an  avalanche 
from  the  grand  plateau  of  Mont  Blanc,  in  the  month  of 
August,  1820,  while  attempting  to  ascend  the  mountain 
with  Dr.  Hamell ;  and  no  trace  of  them  was  discovered 
until  the  corresponding  month  of  1861,  when,  by  the 
slow  descent  of  the  mountain  ice,  their  remains  were 
brought  to  the  lower  glacier.  So  well  is  this  preserva- 
tive power  of  cold  known  to  the  inhabitants  of  Russia, 
Canada,  and  other  northern  climates,  that  it  is  a  common 
practice  to  slaughter  fat  animals  on  the  approach  of 
winter,  when  fodder  is  getting  scarce,  and  to  preserve 
their  carcases  by  burying  them  in  the  ice  or  frozen  earth ; 
and  they  are  thus  preserved  from  the  middle  of  Novem- 
ber to  the  early  part  of  May.  We  also  have  a  practice 
of  packing  salmon  in  ice ;  and  we  receive  game  and 
poultry  from  America,  and  send  the  like  to  India  in  boxes 
surrounded  with  ice.  The  application  of  this  method 
of  preserving  food  is  almost  without  limit,  for  not  only 
can  we  obtain  a  stock  of  ice  for  such  a  purpose  in  tho 
winter  season,  but  it  may  be  brought  to  us  at  any  time 
from  colder  regions  of  northern  Europe,  or  it  may  even 
be  manufactured  at  a  cost  of  less  than  half-a-guinea  a 
ton.  Thcro  is  a  machine  of  Mr.  James  Harrison,  of 
Australia,  made  in  this  country,  which  is  said  to  bo 
capable  of  producing  8,0001bs.  of  ice  a  day,  at  a  cost,  in- 
cluding all  expenses,  and  vdVa.  a  good  margin  for  profit, 
of  ten  shillings  a  ton.  Why,  therefore  may  wo  not  use 
ice  in  the  summer  months  for  the  preservation  of  food  ? 
Dealers  could  easily  provide  themselves  with  close 
rooms  containing  ice,  in  which  tho  food  might  bo 
placed;  and  wo  ourselves  might  use  ice-boxes  more 
commonly  in  our  households.  It  might  interest  you 
to  know  that  the  fii-st  patent  for  tho  preservation  of 
food  in  this  manner  was  granted  to  John  Linars,  in 
1845.  ° 

Again,  a  tomperatui-o  of  from  200"  to  212°  will  also 
arrest  putrefaction  ;  and  joints  of  meat  may  be  proscrvod 
for  a  time  by  dipping  them  every  now  and  llicn  in  boil- 
ing water. 

The  4th  and  last  method  of  preserving  food  is  bt/  the 
use  of  chemical  agents,  called  a)i/i.se/>fics,  which  act  by  de- 
stroying infusorial  and  fungoid  life,  and  by  forming 
compounds  which  are  not  prone  to  decay.  Foremost  of 
those  is  common  salt,  whicli  has  been  used  from  the 
earliest  timo  ;  but  it  is  not  a  good  agent  for  tlio  jjrcser- 
vation  of  meat,  os  it  renders  it  tough,  gives  it  a  bad 
flavour,  extracts  tho  soluble  constituents  oi  it,  and  iiiakrs 
it  hard  and  indigestible.  The  process,  liowcvor,  is  mucli 
better  managed  at  tho  present  time  than  forinorlv,  when 
the  hard  junk  of  the  navy  was  the  eoininon  diet  of  our 
sailors;  and,  considering  how  easily  it  is  ajiplied,  it  is 
not  surprising  tint  it  is  iiliiiost  universnlly  pr.iclised. 
In  some  parts  of  England  and  Wales  it  is  tlio  cuslom  of 
tho  bettor  classes  of  agricultural  labourers  to  fatten  a 
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pig  diu-ing  the  summer,  and  Irill  it  and  salt  it  for  tlio 
winter,  llama  and  tonguos  are  treated  in  like  manner  ; 
and  so  are  fish  when  they  are  plentiful  among  the  in- 
habitants of  our  coasts.  As  far  back  as  1800  a  patent 
was  granted  to  Mr.  Benjamin  Batley  for  cxu'iug  and  pre- 
serving herrings  and  sprats  by  salting  them;  and  it 
would  seem  that  his  process  was  very  successful,  for  in 
the  following  year  ho  obtained  a  patent  for  the  like 
treatment  of  other  fish.  The  dainty  caviare  of  the 
Eussian  is  nothing  hut  the  salted  roe  of  the  sturgeon. 
Even  vegetables  may  he  preserved  in  salt  and  water,  as 
in  the  case  of  olives. 

Other  saline  substances,  saltpetre,  acetate  of  ammonia, 
sulphite  of  potash,  or  soda,  muriate  of  ammonia,  &c., 
are  also  good  preservative  agents,  and  are  the  subjects 
of  several  patents.  Here  is  a  specimen  of  moat  pre- 
served by  wetting  it  with  the  solution  of  one  part  of 
acetate  of  ammonia  and  nine  of  water ;  and  here  another, 
which  has  heen  similarly  treated  with  a  weak  solution 
of  sulphite  of  soda.  It  is  only  necessary  to  hrush  the 
solution  over  the  surface  of  the  fresh  meat,  and  when 
dry  it  will  leave  the  meat  in  such  a  state  as  to  resist 
decay.  Instead  of  covering  the  meat  with  the  solution, 
it  may  be  injected  with  it,  as  in  the  patents  of  Long 
(1834),  Horsley  (1847),  Murdoch  (1851),  and  others. 

After  meat  or  fish  is  salted,  it  is  frequently  dried  and 
smoked  by  exposing  it  in  close  chambers  to  the  vapours 
of  smouldering  peat,  wood,  straw,  &c.,  and  in  this  manner 
it  becomes  impregnated  with  the  dark-brown  empyreu- 
matic  oil  of  tho  burning  wood.  The  chief  agent  con- 
cerned in  the  preservation  of  food  thus  treated  is  the 
creosote  of  the  empyreumatic  oU,  and  this  it  is  which 
gives  the  food  a  smoky  flavour.  A  like  effect  may  be 
produced  hy  dissolving  the  creosote  of  wood-tar  ia 
vinegar,  and  brushing  it  over  the  salted  joint.  The 
creosote  of  coal-tar  {carbolic  acid)  is  also  a  powerful  anti- 
septic, hut  its  flavour  is  not  agreeahle,  and  therefore  it 
is  not  used  in  the  preservation  of  food  ;  although  it  is 
extensively  employed,  in  the  form  of  coal-tar,  dead-oil, 
or  creosote,  in  the  preservation  of  wood,  canvas,  &c. ; 
and  the  perfection  of  purity  to  which  it  is  now  brought 
by  Dr.  Grace  Calvert  and  other  manufacturers,  encourage 
its  use  in  medicine  and  surgery. 

Spirit  of  wine  and  vinegar  are  other  preservative  agents 
which  owe  their  antiseptic  power  to  their  destructive 
action  on  infusorial  life,  and  to  their  combining  with  the 
albuminous  constituents  of  food.  Cherry  hrandy  and 
pickles  are  good  examples  of  this. 

Lastly,  I  may  state  that  the  fumes  of  burning  sulphur 
{sul2)hurous  acid)  are  very  powerfully  antiseptic;  and 
many  patents  have  been  taken  out  for  their  employment 
in  the  preservatipn  of  food.  In  the  spring  of  1854, 
Laury  obtained  a  patent  for  it,  the  gas  being  introduced 
into  the  vessel  containing  the  substance  to  bo  preserved. 
Later  in  the  same  year,  Bellford  received  provisional 
protection  for  the  use  of  sulphurous  acid  with  about 
one-hundredth  of  its  volume  of  hydrochloric  acid — the 
object  being  to  prevent  the  sulphurous  acid  combining 
■with  the  alkaline  salts  of  tho  meat,  and  so  giving  it  an 
unpleasant  taste.  The  acids  were  to  be  used  in  solution, 
and  the  meat  immersed  in  it  for  twenty-fom*  hours.  In 
the  following  year  (1865)  there  wore  three  patents — 
those  of  Brooman,  Demait,  and  Hands,  for  tho  uso  of  the 
acid  in  a  gaseous  form ;  and  in  the  specification  of 
Demait  it  was  directed  that  the  substance  should  be  pre- 
served by  hanging  it  up  in  a  chamber,  and  exposing  it 
for  a  time  to  the  action  of  the  gas.  Professor  Gamgee 
has  revived  this  process  in  a  recent  patent,  and  with 
certain  modifications.  He  recommends,  for  example, 
that  tho  animal  should  be  made  to  inhnlc  carbonic  oxide 
gas,  and  when  it  is  nearly  insensible,  it  should  bo  bled 
in  the  usual  way.  After  tho  carcase  is  dressed,  it  is  to 
bo  suspended  in  an  air-tight  chamber,  which  is  to  be 
exhausted  of  air,  and  then  filled  with  carbonic  oxide  gas, 
to  which  a  little  sulphurous  acid  has  been  added.  It  is 
to  remnin  exposed  to  these  gases  for  twenty-four  or  even 
forty-eight  hours,  and  is  then  to  be  liung  up  in  dry  air , 
(ifter  which  it  ia  said  that  tho  carcass  will  keep  for  many 


months,  without  perceptible  change  in  taste  or  appear 
ance.  The  process  has  been  tested  by  killing  meat  ii 
London,  and  sending  it  to  New  York  ;  and  after  tin 
lapse  of  from  four  to  five  months,  the  meat  has  been  pro 
nounced  good  by  a  practical  butcher.  I  am  very  mu(  i 
inclined  to  think  that  the  real  preservative  agent  is  th' 
sulphurous  acid,  and  that  the  highly-poisonoua  carbonii 
oxide  gas  might  be  advantageously  excluded  from  th^ 
chamber. 

And  now,  in  leaving  this  part  of  the  subject,  I  canno 
refrain  from  saying  that  the  history  of  these  patents  fo 
the  preservation  of  food  aflbrds  very  striking  instam 
of  the  necessity  for  an  amendment  of  our  patent  la\N  - 
for  not  only  is  there  a  frequent  disregard  of  all  scientiii 
principles  in  the  construction  of  the  patents,  but  in  man; 
cases  there  is  also  a  total  disregard,  or  else  profound  ignor 
ance,  of  what  has  already  been  done  in  the  matter,  lie 
petitions,  therefore,  occur  again  and  again  of  the  sami 
process,  ncaiiy  always  imperfectly  specified;  and,  oi 
the  other  hand,  the  most  ridiculous  propositions  oftei 
assume  an  importance  as  if  for  no  other  object  than  tha 
of  obstructing  invention.  Out  of  the  121  jmtents  fo; 
the  preservation  of  food,  which  I  have  had  an  opportunity 
of  examining,  there  are  hardly  a  dozen  that  can  be  re 
garded  as  either  useful  to  the  community  or  profitable  tc 
the  patentee. 

I  come  now  to  the  last  division  of  our  subject— namely 
that  which  relates  to  the  sale  and  use  of  unsound  am 
adnlierated  food  ;  and  perhaps  the  most  important  of  thi 
kind  of  food  is  bad  meat — that  is,  meat  which  is  unwhole 
some  on  account  of  putridity  or  disease.  Food  of  thi 
description  has  always  been  a  subject  of  legal  prohibi 
tion.  Among  the  Jews  the  prohibition  dates  from  thii  n 
time  of  Moses,  who  is  supposed  to  have  received  froirv^ 
the  Lord,  during  his  sojourn  upon  Movmt  Sinai,  certair 
oral  commandments  respecting  the  slaughtering  o 
animals  for  food,  and  the  examination  of  their  bodiei^ 
for  disease.  There  is  no  account  of  these  commandment 
in  the  written  law,  but  they  were  evidently  communi 
cated  to  the  people  of  Israel  by  Moses,  for  he  says 
"  thou  shalt  IdU  of  thy  herd,  and  of  thy  flock,  which  th' 
Lord  hath  given  thee,  as  I  have  commanded  thee — (Deut.: 
chap,  xii.,  v.  21).  It  is  presumed,  therefore,  that  thest- 
instructions  were  very  specific,  and  they  have  beei 
practised  by  the  Jews  from  that  time  until  now.  Tho 
Hebrew  law  is,  that  no  flesh  shall  be  eaten,  except  o<i 
animals  that  have  been  kQled  and  searched,  or  examineck 
by  the  officer  {bodek)  appointed  for  that  purpose ;  anc 
the  most  precise  rules  are  laid  down  for  his  guidance  ii 
these  matters.  In  fact,  he  is  bound  by  very  solemn 
obligations  to  declare  of  every  animal  that  he  kilWi 
whether  the  flesh  is  proper  to  bo  eaten  {cascr),  or  is  unfif 
for  food,  by  reason  of  its  being  diseased  or  torn  {trcftijf 
This  expression  appears  to  have  been  derived  from  as 
ordinance  of  Moses,  that  no  flesh  should  be  eaten  thatii 
torn  in  tlie  field  (Exodus,  chap,  xxii.,  v.  31) ;  the  wow 
torn  {trefa  or  tcrcfa)  being  supposed,  according  to  Hil 
traditions  of  Hebrew  sages,  to  apply  not  only  to  animali 
torn  in  tho  chase,  or  by  wild  beasts,  or  by  thfc 
bungling  act  of  tho  butcher,  but  also  to  those  afFecfc' 
with  any  disease  that  would  shorten  their  lives  ;  and 
it  is  thought  that  such  disease  is  always  indicate* 
by  the  condition  of  tho  lungs,  the  utmost  care  is  take) 
by  tho  searcher  or  bodek  in  the  examination  of  the? 
organs.  His  rules  or  instructions  for  this  purpose  ai 
very  strict ;  but  generally  it  may  be  said  that  he  condemn 
as  unlawful,  or  unfit  for  food,  the  llcsh  of  all  animali 
in  which  tlie  Imigs  present  the  following  appearances 
Certain  deficiencies,  excess,  or  displacement  of  the  lohe? 
adhesions,  or  false  membranes;  tubercles,  or  nl 
containing  matter  or  opaque  water;  discoloui.. 
wliich  do  not  disappear  when  the  lungs  are  inflatcu 
ulcers,  holes,  and  abrasions  letting  air  throu£,h  then; 
consolidations  th.at  are  impervious  to  air,  and  rottc  nncs 
of  tissue.  Many  of  these  are,  no  doubt,  unim])oiian 
evidences  of  disease,  and,  therefore,  although  tlio  lif  s 
of  such  animals  is  rejected  by  the  Jew,  it  is  freely  con 
sumcd  by  the  Christian.   The  Jews,  indeed,  make  a  soi 
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of  bai'gain  with  tho  unorthodox  butcher,  to  take  only 
'  sucli  animals,  when  slaughtered  by  thoir  officer,  the 
bodok,  as  he  considers  lawful,  and  the  rest  are  sold  to 
the  public.  I  dare  say  this  has  been  the  practice  at  aU 
times,  for  there  lU'o  frequent  references  to  it  in  our  legal 
id  domestic  records.  In  Liber  albas,  for  example,  there 
a,  memorandum  to  the  effect  that  on  the  2  ith  of  June, 
1274,  certain  discreet  men  of  the  city  were  summoned 
before  the  king's  council,  to  answer  tho  question  as  to 
ivhat  was  done  with  the  unclean  flesh  of  the  J ews,  and 
whether  it  was  lawful  for  Christians  to  buy  and  eat  tlio 
iame.  Their  answer  was,  that  if  any  citizen  bought 
iuch  flesh  of  a  Jew,  he  would  be  expelled,  and  if  con- 
acted  by  tho  sheriff  ho  would  forfeit  such  flesh,  which 
(vould  be  given  to  lepers  or  dogs,  and  he,  inaddition,  would 
)e  heavily  fined.  To  which  tho  council  replied  that  they 
lommanded  them  in  tho  king's  name,  to  have  the  custom 
^trictly  observed.  I  fear,  however,  from  the  legal  records 
)f  Liber  albiis,  that  less  attention  was  paid  in  those  days 
o  the  sale  of  diseased  meat  than  to  that  of  putrid  meat ; 
or,  on  examining  the  accounts  of  the  citizens  made  and 
endered  in  divers  courts  of  the  king,  I  find  that  while 
'judgment  of  pUlory"  is  recorded  in  twenty-one  cases 
<  R  'or  selling  putrid  meat,  poultry,  or  fish,  there  is  not  a 
l  it  ingle  instance  of  a  like  punishment  for  selling  the 
mclean  meat  of  the  Jews. 

In  ancient  Rome  there  were  overseers  appointed  to  ex- 
,mine  the  meat  in  the  public  markets  before  it  was  sold, 
i  ji  nd  butchers  were  often  fined  for  neglecting  the  law  in 
v.k  his  respect.    Mr.  Charles  Reed  has  given  us  an  example 

i  f  this  fi'om  the  Acta  Diurna,  or  Roman  Gazette  of  585 
■klf  'ears  after  the  building  of  Rome,  which  when  translated, 

unsthus:— A.  U.  C.  DLXXXV.  Fourth  of  the  kalends 
f  April.    The  fasces,  with  Licinius,  the  consul,  and  Ler- 
rj  inns,  redile,  fined  the  butchers  for  selling  meat  which 
r  I  lad  not  been  inspected  by  the  overseers  of  the  markets. 

ii  'he  fine  is  to  be  employed  towards  building  a  chapel 
jii!  t>  the  temple  of  the  goddess  TeUus. 

SEE   In  modem  times,  also,  severe  regidations  have  been 
sfl  lade  in  all  the  States  of  Europe  for  the  government  of 
li  [lis  matter,  and  in  many  cases  particular  instructions 
i  re  given  as  to  the  kind  of  disease  which  renders  meat 
ijj  nfit  for  human  food — it  being  the  practice  to  examine 
\n  [le  animal  while  alive,  and  its  carcass  when  dead.  This 
H  xamination  is  entrusted  to  properly-qualified  officers, 
.j;,  rho  are  bound  to  condemn  diseased  and  putrid  meat,  as 
rell  as  the  fiesh  of  animals  that  have  died  otherwise  than 
y  the  hand  of  tho  butcher  ;  and  no  meat  can  be  sold 
ntil  it  has  undergone  such  an  examination.    In  this 
vj  iuntry,  however,  although  there  are  laws  prohibiting 
uj|ie  Bale  of  imsound  and  unwholesome  food,  yet  there  is 
.0  provision  for  the  systematic  inspection  of  meat,  even 
.'hen  it  has  reached  tho  public  shambles.    All  that  the 
iw  declares  is,  that  the  local  authority  may,  if  it  pleases, 
ppomt  an  officer  for  that  purpose ;  and  as  the  appoint- 
lent  would  cost  money,  and  is  not  compulsory,  it  is 
irely  made.    Practically,  therefore,  there  is,  except  in 
lew  places,  an  ahnost  unchecked  traffic  in  diseased  and 
j  nwholesome  meat ;  and  tho  worst  descriptions  of  it  are 
,.j|6iierally  sold  to  the  poor  at  night. 

Our  forefathers  made  stringent  rules  to  prevent  this  • 
•r,  among  other  things,  they  ordained  "  that  butchers 
laU  close  their  Ehops  before  candle-light,  and  shall  not 

"^^^      ^e^*  °^  candle."— alius.) 
Within  the  city  of  London  the  inspection  is  performed 
carotully  as  it  can  bo,  but,  nevertheless,  amidst  the 
nfusion  of  busmess  in  tho  early  hours  of  morning,  a 
oat  deal  of  unsound  meat  escapes  tho  notice  of  the 
fordtun  fK     A         "^^^  ^ho  assistance 

a£,  foi  ""^  S'llosmcn  of  the  markets,  it  would 

le  of  S  ™P°««^bl«  to  check,  to  any  large  citcnt,  the 
e  c^v    No°w 'r°AT?^H  three  markets  of 

)0  tons"^?3^'  ^^0. '^nd  Leadenhall,  asmucli  as 
Krta  of  C'r^^fn'?^'^'^"?^;  ^t  is  brought  from  all 
ehrium  ^"tain  and  Ireland,  as  weU  as  from 

X  S/dUc  S  ^T'""'  '^"'^  f^"'"  tho  ports 
Smcs  cLflv  L  "  ^"'''"tity  is  diseased  an.l 
comes  chiefly  from  oui-  own  country  towns,  where  it 


is  a  common  practice  to  forward  to  London  everj'thing 
that  is  unsaleable  at  home.  I  cannot  toll  what  is  tho 
actual  proportion  of  bad  meat  to  good,  but  wo  seize  and 
condemn  about  two  tons  a  week,  and  this  is  in  the  pro- 
portion of  one  part  to  750.  Last  year  tho  amount  of 
moat  condemned  as  unfit  for  food  was  nearly  129  tons, 
and  in  the  preceding  year  it  wiis  more  than  152  tons. 
In  fact,  during  the  seven  years  which  have  expired  since 
the  inspectors  were  appointed  under  my  recommend- 
ation, wo  have  seiiied  and  destroyed  1,667,810  lbs.,  or 
just  700  tons  of  meat  as  unfit  for  human  food.  Of  this 
quantity,  805,653  lbs.  were  diseased,  568,375  lbs.  were 
putrid,  and  193,782  lbs.  were  from  animals  that  had  not 
been  slaughtered,  but  had  died  from  accident  or  disease. 
It  consisted  of  6,640  sheep  and  lambs,  1,025  calves,  2,890 
pigs,  9,104  quarters  of  beef,  and  21,976  joints  of  meat ; 
besides  which,  there  were  also  seized  and  condemned  in 
the  city  markets  on  account  of  putridity,  19,040  head  of 
game  and  pijultry,  207  quarters  of  venison,  and  above 
seven  millions  of  fish,  together  with  thousands  of  bushels 
of  whelks,  shrimps,  periwinkles,  &c. 

It  is  to  be  regretted  that  in  the  various  Acts  of  Parlia- 
ment which  relate  to  the  condemnation  of  unsound  meat, 
there  are  no  special  rules  for  the  guidance  of  the  officers 
appoiuted  to  investigate  this  matter — there  being  only  a 
very  loosely- worded  general  provision  to  the  effect  that 
the  medical  officer  of  health,  or  the  inspector  of  slaughter- 
houses, or  the  inspector  of  nuisances,  may,  at  all  reason- 
able times,  inspect  and  examine  any  animal,  carcass, 
meat,  poultry,  game,  flesh,  fish,  &c.,  exposed  for  sale,  or 
deposited  in  any  place  for  the  purpose  of  sale,  or  in  pre- 
paration for  sale,  or  intended  for  the  food  of  man;  and 
in  case  it  appears  to  the  medical  officer  of  health,  or  the 
inspector,  to  be  diseased,  or  unsound,  or  unwholesome,  or 
unfit  for  the  food  of  man,  it  shaU  be  lawful  for  him  to 
seize  the  same,  and  for  a  justice  to  order  it  to  be  de- 
stroyed. In  this  regulation  there  is  no  particular  refer- 
ence to  the  kind  of  food  which  is  unwholesome,  or  to  the 
circumstances  which  render  it  so,  and,  therefore,  much 
is  left  to  the  discretion  of  the  officer  who  examines  it. 
In  the  city  of  London  the  practice  is  to  condemn  the 
flesh  of  animals  infected  with  certain  parasites,  as  measles, 
flukes,  &c.;  and  of  animals  suffering  from  fever  or  acuto 
inflammatory  affections,  as  rinderpest,  pleuro-pneumonia, 
and  the  fever  of  parturition,  and  of  animals  emaciated 
by  lingering  disease,  and  those  which  have  died  from 
accident  or  from  natural  causes,  as  well  as  aU  meat 
tainted  with  physic,  or  in  a  high  state  of  putrct^iction. 
A  little  practice  is  required  to  distinguish  meat  of  this 
description,  but,  generally,  it  may  be  said  that  good  meat 
has  the  following  characters  : — 

1st.  It  is  neither  of  a  pale  pink  colour  nor  of  a  deep 
puqile  tint,  for  the  former  is  a  sign  of  disease,  and  tho 
latter  indicates  that  the  animal  has  not  been  slaughtered, 
but  has  died  with  the  blood  in  it,  or  has  suffered  fi-om 
acute  fever. 

2nd.  It  has  a  marbled  appearance  fi-om  the  ramifica- 
tions of  littlo  veins  of  fat  among  the  muscles. 

3rd.  It  should  be  firm  and  elastic  to  the  touch,  and 
should  scarcely  moisten  the  fingers— bad  meat  being  wet, 
and  sodden,  and  flabby,  with  the  fat  looking  like  jelly  or 
wet  pai-chmcnt. 

4th.  It  should  have  little  or  no  odoiu-,  and  the  odour 
should  not  be  disagreeable,  for  diseased  meat  has  a  sickly 
cadaverous  smell,  and  sometimes  a  smell  of  physic. 
This  is  very  discoverable  when  tho  meat  is  chopped  up 
and  drenched  with  warm  water. 

oth.  It  should  not  shi-ink  or  waste  much  in  cooking. 

0th.  It  should  not  run  to  water  or  became  very  wot 
on  standing  for  a  day  or  so,  but  should,  on  tho  contrary, 
dry  upon  the  surface. 

7th.  When  dried  at  a  temporatm-o  of  212°  or  tliero- 
about,  it  shoidd  not  lose  more  than  from  70  to  74  per 
cent,  of  Its  weight,  whereas  bad  meat  will  often  lose  as 
much  as  80  per  cent. 

Other  properties  of  a  more  refined  character  wiU  also 
servo  lor  the  rewgnition  of  bad  meat,  as  that  the  juice 
oi  the  Uesh  is  alkaline  or  neutral  to  test-paper,  instead  of 


46 


being  distinctly  acid;  and  tho  muscular  fibro  whon 
examined  under  the  microscope  is  found  to  bo  sodden, 
and  ill-defined. 

The  signs  of  parasitic  diseases  ai-e  not  always  observ- 
able without  careful  examination.  In  the  case  of  the 
fluke  in  the  livers  of  sheep,  and  of  measles  in  pork,  and 
of  hydatids  in  the  brain  or  liver,  the  nature  of  the 
disease  is  at  onco  discoverable,  but  it  is  not  so  with  the 
smaller  measles  or  cysticerci  of  beef  and  veal,  and  it  is 
still  less  so  with  the  trichina  of  pork — the  microscope 
being  required  to  reveal  their  presence. 

And  here,  perhaps,  we  may  ask,  what  arc  tho  effects  of 
diseased  or  putrid  meat  on  the  human  si/stcm  ?  The  ques- 
tion is  undoubtedly  very  difficult  to  answer,  for  while,  on 
the  one  hand,  we  have  abundant  evidence  that  such  meat 
may  frequently  be  eaten  with  impunity,  so  on  the  other 
we  have  many  remarkable  instances  of  injury  occasioned 
by  it.  In  Scotland  there  is  a  disease  called  braxi/,  which 
attacks  the  sheep  and  lambs  in  spring  and  early  summer. 
It  is  the  cause  of  at  least  half  the  deaths  in  the  flock 
during  the  year.  The  disease  kills  the  animals  very 
quickly  by  causing  stagnation  of  blood  in  the  most 
important  vital  organs;  and  as  the  carcass  is  the  per- 
quisite of  the  herdsman,  he  most  invariably  eats  it — 
taking  the  precaution  to  remove  the  offal,  and  to  cut 
away  the  darker  portions  of  the  flesh  where  the  blood 
has  stagnated.  He  also  salts  it  before  he  uses  it ;  and  if 
questioned  on  the  subject  he  will  tell  you  that  the  meat 
is  not  unwholesome.  Every  now  and  then,  however, 
when  perhaps  the  diseased  parts  have  not  been  entirely 
removed,  orwhenthe  salting  has  not  been  sufficiently  pro- 
longed, or  the  cooking  has  not  been  thoroughly  eff'ected, 
the  most  serious  consequences  result  from  it,  insomuch 
that  many  medical  practitioners  who  are  acquainted  with 
the  habits  of  the  Scotch  shepherds  in  this  respect,  and 
have  seen  the  mischief  occasioned  by  the  meat,  declare 
that  braxy  mutton  is  a  highly  dangerous  food  for  man. 
Again,  it  is  a  common  practice  with  farm-labourers  to 
eat  the  flesh  of  sheep  aff'ected  with  staggers,  which  is  a 
parasitic  disease  of  the  brain  ;  and  even  of  animals  dying 
from  acute  inflammatory  diseases.  There  is  a  story  told 
on  the  authority  of  Dr.  Briicke,  the  professor  of  phy- 
siology in  Vienna,  that  some  years  ago,  when  the  steppe^ 
murrain  was  prevalent  in  Bohemia,  and  the  infected 
animals  were  killed  and  buried  by  order  of  the  govern- 
ment, the  poor  people  dug  up  the  carcasses  of  the  dead 
bullocks,  and  cooked  them,  and  ate  them,  without  injury. 
In  this  country  also,  during  the  prevalence  of  rindcrjjcst 
in  1863,  enormous  quantities  of  meat  from  the  diseased 
animals  were  sent  to  market,  and  sold  and  eaten.  The 
same  has  been  the  case  with  the  carcasses  of  animals 
suffering  acute  plenro-pneimoitia ;  and  if,  as  Professor 
Gamgee  says,  the  practice  of  maldng  salvage  out  of 
diseased  animals  is  so  common,  that  at  least  one-fifth 
of  the  meat  which  is  sold  in  tho  public  markets  is  dis- 
eased, we  may  well  ask,  in  tho  words  of  Mr.  Simon,  how 
it  is  that  some  sort  of  pestilence  is  not  bearing  witness  to 
tho  fact?  How  it  is  that  cattle  having  all  the  foulness 
of  fever  in  their  blood,  or  having  local  sores  and  infiltra- 
tions, that  yield  one  of  the  deadliest  of  inoculable  morbid 
poisons,  or  having  their  flesh  thronged  with  larval 
parasites,  do  not  when  slaughtered  and  eaten  produce  a 
general  poisoning  ?  Parent  Du  Chatelet  has  commented 
in  very  forcible  language  on  the  apparent  immunity 
from  disease  even  when  the  most  foul  and  loathsome  of 
animal  foods  are  eaten.  But  is  it  not  possible  that  the 
danger  is  averted  by  the  operation  of  cooking  ?  Not 
that  the  human  stomach  has  not  also  a  wonderful  pro- 
tective power  in  its  o^\ti  natural  functions;  for  tho 
deadly  poison  of  the  cobra  or  tho  rattle-snake  may  bo 
swallowed  with  impunitj-.  It  is  possible,  however,  that 
these  safeguards  may  fail  us  occasionally,  and  then  it  is 
perhaps  that  the  most  serious  consequences  arise.  I 
have  often  had  to  investigate  cases  of  mysterious  disease 
which  had  undoubtedly  been  caused  by  unsound  moat. 
One  of  those,  of  more  than  ordinary  interest,  occurred  in 
the  month  of  November,  1860.  The  history  of  it  is  this : 
a  fore-quarter  of  cow-beef  was  purchased  in  Nowgato 


Market  by  a  sausago-maker  who  lived  atlCingsland,  and 
who  immediately  converted  it  into  sausage  meal. 
Sixty-six  persons  were  known  to  have  eaten  of  that 
uieat,  and  sixty-four  of  them  were  attacked  with  sickness, 
diaixhooa,  and  great  prostration  of  vital  powers.  One 
of  them  died ;  and  at  the  request  of  the  coroner,  I  made 
a  searching  inquii-y  into  the  matter,  and  I  ascertained 
that  tho  meat  was  diseased,  and  that  it,  and  it  alono, 
had  been  the  cause  of  all  the  mischief.  Dr.  Livingstone 
tells  us  that  when  the  flesh  of  animals  affected  with 
plouro-pneumonia  is  eaten  in  South  Africa,  by  eithor 
natives  or  Europeans,  it  invariably  produces  malignant 
carbuncle.  He  says,  indeed,  that  the  effects  of  thu 
poison  were  often  experienced  by  the  missionaries  who 
had  eaten  the  meat,  even  when  the  presence  of  the  dis- 
ease was  scarcely  perceptible  ;  and  in  many  cases  when 
the  Backwains  persisted  in  devouring  the  flesh  of  such 
diseased  animals,  death  was  the  consequence.  The  virus, 
he  says,  is  neither  destroyed  by  boiling  nor  by  roasting, 
and  of  this  fact  he  had  innumerable  instances.  Now,  it 
is  a  remarkable  circumstance  that  ever  since  the  importa- 
tion of  this  disease  (pleuro-pneumonia)  into  England 
from  Holland  in  1842,  the  annual  number  of  deaths  from 
carbuncle,  phlegmon,  and  boils,  has  been  gradually  in- 
creasing. In  the  five  years  preceding  that  time  tho 
mortality  in  England  from  carbuncle  was  scarcely  1  in 
10,000  of  the  deaths;  from  1842  to  1846  there  is  no 
record  of  the  disease ;  but  in  the  next  five  years,  from 
1846  to  1851,  the  mortality  rose  to  2-6  per  10,000  of  the 
deaths ;  and  in  the  next  five  years  it  amounted  to  6-2 
per  10,000  ;  and  in  the  succeeding  five  years  to  5'4.  In 
the  case  of  phlegmons,  the  increase  in  the  mortality  is 
still  more  remarkable,  for  it  rose  from  an  average  of  2-o 
per  10,000  of  the  deaths  in  the  five  years  preceding  tho 
importation  of  the  disease,  to  81  per  10,000  in  the  ten 
years  from  1847  to  1856.  The  Eegistrar-General  of 
Scotland  has  directed  public  attention  to  this  fact,  saying 
that  deaths  from  carbuncle  are  on  the  increase,  and  th  't 
the  mortality  from  it  has  been  getting  larger  and  1 
ever  since  the  lung  disease  of  cattle  was  imported  .  . 
Scotland.  This  accords  with  the  experience  of  medical 
practice  ;  but  as  it  is  very  difficult  to  trace  the  immediate 
connection  of  bad  food  with  subsequent  disease,  there 
being  so  many  circumstances  to  weaken  the  connection, 
it  is  not  siurprising  that  differences  of  opinion  should 
exist  as  to  the  morbific  effects  of  rmsound  meat ;  noth^'^Lv 
in  short,  but  an  experimental  inquiry  into  the  su' 
as  has  already  been  done  in  Germany  in  the  case  of  ji  ■  i- 
sitic  diseases,  wiU  bring  the  question  to  rest ;  and  I  sec 
no  reason  why  such  an  investigation  should  not  be  n  ' 
on  the  persons  of  those  who  send  diseased  me;it  t 
public  market  for  sale ;  for,  as  the  common  defence  oi 
their  conduct  is,  that  the  meat  is  good  for  food,  th 
cannot  surely  object  to  the  penalty  of  being  made  to 
it.  Here,  for  example,  is  a  specimen  of  pork  cov" 
with  pustules  of  small-pox  ;  it  was  seized  by  one  of 
City  officers  on  the  road  to  a  notorious  sausage-m^ 
and  it  may,  notwithstanding  ita  disgusting  appea~ 
be  good  and  wholesome  food ;  then  why  not  put 
question  to  the  proof  by  making  the  vendor  of  it  eat ' 
In  the  year  1862,  when  small-pox  was  prevalent  am 
tho  sheep  in  several  parts  of  England  it  was  a  com: 
practice  to  send  the  carcasses  of  diseased  animals  to 
London  markets  for  sale  as  human  food.  Later  still, 
1863,  there  was  an  epidemic  of  what  seemed  to  be  sc 
fever  among  the  pigs  of  this  metropolis,  and  their 
casses,  with  all  tho  bright  crimson  look  of  the  diseaS^ 
were  invariably  sent  to  market  for  salt  .is  food.  _  Si: 
then  the  London  pigs  have  been  tho  subject  of  a  virul' 
spotted  fever,  of  the  nature  of  tj-phus,  and  these 
ha  ve  been  killed  in  tho  last  stage  of  the  disease,  and 
for  food.  Abimdant  illustrations  of  this  kind  are 
stantly  coming  under  my  notice ;  and  I  feel  that 
question  of  tho  fitness  of  such  meat  for  food  is  in 
an  unsettled  state  that  my  action  in  the  matter  is  o__^. 
very  imcertiiin,  and  I  should  like  to  have  the  quo: 
experimentally  dctei-mincd ;  for,  as  it  now  stands,  w 
either  condemning  large  quantities  of  meat  which 
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be  eaten  with  safety,  and  are,  therefore,  confiscating 
property,  and  lessoning;  the  supply  of  food,  or  wo  arc 
jermitting  unwholesome  moat  to  pass  almost  unchallenged 
n  the  public  mai-kets. 

As  regards  the  injurious  quality  of  meat  infected  with 
jarasitic  disease  there  can,  however,  be  no  question ;  and, 
jerhaps,  of  all  such  infections,  the  most  temble  is  the 
richina  of  pork.  Fortunately,  it  is  a  rare  affection  in 
this  conntiy,  although  it  is  often  common  in  Germany, 
rhe  pork  infected  with  the  worm  is  generally  darker 
than  usual,  on  account  of  the  irritating  or  inflammatory 
lotion  of  the  creature  lodged  in  the  muscles ;  and  when 
he  parasite  is  encysted  the  meat  presents  a  speckled 
ippearance — the  minute  white  cysts  containing  the  worm 
[jeing  just  visible  to  the  naked  eye.  Here  are  specimens 
)f  it  in  both  its  encysted  and  non-encysted  conditions  ; 
md  this  diagram  represents  the  appearance  of  the  worm 
when  it  is  examined  under  the  microscope.  It  is,  as  you 
lee,  a  minute  thread-like  worm,  about  the  thirtieth  of 
m  inch  in  length,  coiled  up  in  a  spiral  form ;  hence  its 
lamo,  trichina  spiralis.  It  is  generally  found  in  the 
uman  subject  in  an  encysted  state,  when  it  has  passed 
)eyond  its  dangerous  condition,  and  has  become  harm- 
ess.  In  most  cases,  when  thus  discovered,  there  is  no 
■ecord  of  its  action,  and  therefore  it  was  once  thought 
10  he  an  innocent  visitor  ;  but  we  now  know  that  while 
t  was  free — that  is  before  nature  had  barricaded  it  up  in 
;he  little  cyst,  its  presence  was  the  cause  of  frightful  dis- 
»rder — killing  about  60  per  cent,  of  its  victims  in  ter- 
ible  agony.  In  Germany,  there  have  been  frequent 
utbreaks  of  the  disease,  which,  for  a  time,  bafHed  the 
Mil  of  the  most  experienced  physicians ;  in  fact,  we 
lardly  know  how  long  or  how  often  the  disease  has  at- 
acked  the  pork-feedmg  population  of  Europe,  for  its 
lotual  nature  was  unknown  until  the  year  1860,  when 
Dr.  Zencker,  of  Dresden,  discovered  the  pathology  of 
he  disease.  Since  then  there  have  been  several  visita- 
ions  of  it,  as  at  Plauen,  in  Saxony,  in  1862 ;  at  Hettstadt, 
lear  Eisleben,  in  1863  ;  and  at  Hedersleben,  near  Magde- 
)urg,  in  Prussian  Saxony,  in  1866.  In  all  these  cases 
he  same  symptoms,  or  nearly  the  same,  were  observed  ; 
here  was  sometimes  immediate  disturbance  of  the  di- 
jestive  functions,  but  more  commonly  a  day  or  two 
lapsed  before  any  particular  symptom  was  noticed,  and 
ien  there  was  a  feeKng  of  lassitude,  with  a  loss  of  appe- 
ite,  and  pains  in  the  head  and  back.  Then  followed 
serious  disturbance  of  the  alimentary  canal,  with 
•omiting  and  diaiThaja.  This  lasted  for  a  day  or  two ; 
,nd  by  the  end  of  a  week  after  the  worm  had  been  eaten 
ever  had  set  in,  which  became  more  and  more  severe,  and 
)y  that  time  the  young  worms  which  had  been  hatched 
n  the  body  had  migrated  to  the  distant  nmscles,  causing 
he  most  excruciating  pains,  so  that  tho  patient,  fearing 

0  move  his  inflamed  muscles,  would  lie  motionless  upon 
lis  hack ;  and  if  he  did  not  die  in  this  state  of  the 
lisorder  nature  came  to  tho  rescue,  and  imprisoned  the 
reatm-e  by  surrounding  it  with  a  fibrinous  cyst,  where 
t  lives  for  years,_  being  ready  at  any  moment  to  acquire 
ctivity  when  it  is  swallowed  and  released  from  its  coll. 
naecd,  the  way  in  which  it  becomes  dangerous  is  this 
^-flesh  infected  with  the  parasite  is  eaten  ;  and  the  cyst 
_emg  quickly  dissolved  by  the  gastric  juice,  the  creature 

1  set  Iree  I'lndmg  itself  in  the  midst  of  nourishing 
ooa  It  rapidly  grows,  so  that  in  two  or  three  days  it  is 
Lflll  i'VT«'  o»&iMl  size,  and  may  be  easily 
oen,  like  a  bit  ot  fine  thread,  with  the  naked  eye.  The 
ZZr"  °^'l'ff°'-cnt  sexes,  and  they  rapidly  come  to 

Z  th?/T  ^  ^^'^  immediately  set  out 

K^JrnV  the  walls  of  the  intestines 

nd  migrating  to  distant  parts  of  tho  body,  where  thov 

V  it  vPH-f\  '^""""l^-l-'ch  is  most  commonly  infested 
y  It, )  et  It  has  boon  found  in  the  muscles  of  doirs  foxes 

k^m^n    Zt  'TiA^''^  none  appear  to  suffer  from  it 
man  ,  even  chUdren  aro  loss  aflected  by  it  for 


they  seem  to  sloop  it  away.  Fortunately,  there  is  an 
easy  method  of  discovering  its  presence  in  animals,  for 
the  most  certain  seat  of  the  creature  is  in  tho  muscles  of 
the  eyo ;  wo  have  therefore  only  to  examine  these 
muscles  with  tho  microscope  to  declare  whether -the 
meat  is  inlected  or  not ;  and,  at  the  present  time,  tho 
saussago-makers  of  Germany  havo  tho  pork  examined  in 
this  manner  before  it  is  used  for  food. 

Other  parasitic  creatures,  as  measles  in  pork,  and  the 
smaller  eyslicerci  of  boef  and  veal,  are  found  as  little 
sacs  or  bladders  diffused  through  the  lean  of  the 
meat — the  ojstiecrcm  or  measle  of  pork  being  easily 
seen,  for  it  is  as  large  as  a  hemp-seed.    Here  are 
specimens  of   it  in  a  fresh  condition,  which  were 
seized  in  tho  City  markets  to-day;   but  tho  cysti- 
cercus  of  other  animals  is  much  smaller,  and  requires 
careful  exploration  to   discover  it.     In  both  cases 
the  sac  contains  a  little  creatm-e  with  a  sort  of  tuber- 
culated  head,  crowned  with  a  coronet  of  hooks,  and 
having  a  bladder-like  tail  attached  to  it.    Soon  after  it 
is  swallowed,  the  enclosing  sac  is  dissolved  by  the  gastric 
juice,  and  the  creature  being  liberated  passes  into  the 
intestines,  and  there  fixes  itself  by  its  little  hooks,  and 
quickly  grows,  joint  after  joint,  into  a  tape-worm.  In 
the  case  of  the  cysticercus  of  pork,  it  forms  the  variety 
of  tape-worm  called  tenia  solium,  and  in  that  of  beef  and 
veal  it  produces  the  tenia  mcdiocanellata.    The  latter  is 
the  most  common  variety  of  it  in  the  human  intestines, 
and  it  is  frequently  seen  where  raw,  or  nearly  raw,  meat 
is  made  use  of,  as  in  Abyssinia  and  in  Russia,  where 
children  are  allowed  to  suck  a  piece  of  raw  beef,  on  the 
supposition  that  it  has  a  strengthening  property.  Each 
segment  of  the  worm  is  an  independent  creature,  con- 
taining myriads  of  ova,  and  when  passed  by  the  bowels, 
it  gets  with  the  manure  upon  the  land  and  is  eaten  by 
pigs,  oxen,  and  goats ;  the  ova  are  then  hatched  in  tho 
stomach,  and  they  pass,  as  in  the  case  of  the  ti-ichinia, 
through  the  walls  of  the  intestine,  and  migrate  to  the 
muscular  tissues  of  the  body,  where  they  become  en- 
cysted, and  form  the  little  sacs  or  measles,  which  re- 
main dormant  for  years,  though  they  are  ever  ready  to 
become  tape-worms  directly  they  are  eaten.     In  this 
manner  the  creatui'c  is  perpetuated,  first  as  a  tape-worm, 
with  joints  in  the  intestines  of  one  animal,  and  then  as 
a  measle  or  larva  in  the  muscle  of  another,  and  then 
again  as  a  tape-worm.     By  a  like  process  the  tenia 
chinococeus,  or  little  tape-worm  of  the  dog,  becomes  the 
h)jdatid  in  man  and  other  animals.     In  Iceland  the 
dogs  are  very  liable  to  this  infection,  and  the  cattle 
and  sheep,  as  well  as  man,  suffer  from  tho  hydatid 
of  it.     The  subject  has  been  well  investigated  by 
Dr.   Leared,   who  has  shown  that  the  practice  of 
giving  the  diseased  offal  of  the  slaughtered  animals 
to   dogs,  causes  tape-worm,  and  the  dogs  drop  the 
segments  of  the  worm,  filled  with  ova,  upon  the  pas- 
tures and  into  running  water.   By  this  means  they  enter 
the  bodies  of  cattle  and  sheep,  "and  even  of  man,  and 
then,  as  in  tho  last  caso,  the  ova  quickly  become  de- 
veloped, and  the  young  hj'datid  or  larva  tape-worm, 
piercmg  tho  walls  of  the  alimcnfcirv  canal,  migrates  to 
distant  parts,  and  finding  a  suitable  nidus  for  its  growth, 
it  slowly  becomes  a  large  bladder-like  hi/datid. '  In  the 
case  of  tho  sheep  it  often  selects  the  brain  for  its  habitat, 
and  produces  the  disease  called  staqijcrs  ;  in  tho  oxon  it 
grows  in  tho  peritoneal  cavity ;  aii'd  in  man  it  haunts 
the  hvcr,  occasioning  frightful  distuibanco  of  tho  sys- 
tem, and  causing  one-sixth  of  tho  total  mortality  of  Uxnt 
country.     Here  aro  specimens  of  the  disease  from  the 
human  subject. 

Again,  there  is  another  class  of  parasite  called  tre- 
matoda,  or  fidrs,  which  infest  tho  livers  and  intestines  of 
men  and  herbivorous  animals.  The  most  common  of 
them  IS  the  di.'<to)iia  hcpalicum  or  liver-fluke  of  tho  sheep 
in  wet  seasons  the  animal  is  so  constantly  infested  with 
leni,  and  suffers  so  much  emaciation  from  them,  that 
tlie  disease  is  called  tho  rot.  You  havo  before  you  in- 
tocted  livers  which  wcro  seized  in  our  public  inarkets 
tlU8  very  day,  and  there  is  no  difliculty  in  obtaining 
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specimens  of  them  at  almost  any  time.  A  few  years  ago 
(18G3^,  when  Professor  Brown  was  leetiu-ing  on  the 
liability  of  animals  to  disease  from  the  present  mode  of 
feeding  them,  he  said  that  once,  when  he  wanted  some 
animals  for  dissection,  and  applied  for  them  to  a  large 
butcher,  he  received  back  five  or  six  animals,  which, 
I  though  in  a  bad  state  of  rot,  were  di-essed  for  the  market ; 
and  he  was  told  by  a  certain  individual  not  far  from 
London,  that  within  the  space  of  six  months  he  had 
killed  no  less  than  750  of  such  animals,  in  a  state  of  ex- 
treme disease,  and  he  believed  they  wore  all  sent  to 
market  and  sold  for  food.  What  becomes,  he  says,  of 
the  hundreds  and  thousands  of  rotten  sheep  which  we 
see  in  the  fields  ?  To  bury  them  would  require  whole 
catacombs ;  the  real  catacombs  are  the  intestinal  canals 
of  the  human  body.  The  way  in  which  the  disease  is 
produced  in  sheep  is  curious.  Ova  are  passed  from  the 
gall-bladder  of  infected  animals  into  the  intestines,  and 
so  upon  the  land ;  finding  a  moist  situation  they  are 
soon  hatched  into  cUiated  embryos,  which  swim  about 
and  become  developed  into  cyUndrical  sacs  of  minute 
hydatids  ;  these  attach  themselves  to  some  mollusc,  as  a 
small  snail.  In  wet  weather  the  infected  snails  crawl 
upon  the  grass,  and  are  eaten  by  the  sheep,  and  then  the 
hydatid  speedily  changes  his  condition  and  becomes  a 
fluke.  When  it  is  found  in  the  body  of  man  it  has,  per- 
haps, been  drunk  with  water  or  eaten  with  some  aquatic 
plant,  as  water-cress,  &c. 

Our  safety  against  these  intruders  is  to  cook  the  meat 
thoroughly. 

The  flesh  of  animals  that  have  been  excited  before 
death,  as  by  over-driving,  or  by  torture,  has  frequently 
proved  unwholesome.  A  remarkable  instance  of  this  is 
•  quoted  by  Liebig,  in  his  Letters  on  Chemistry,  where  a 
family  of  five  persons  were  made  seriously  ill  by  the 
flesh  of  a  roebuck  which  had  been  caught  in  a  snare,  and 
had  struggled  violently  before  death. 

It  is,  moreover,  a  curious  fact,  that  meat  may  be 
even  poisonous  from  the  nature  of  the  food  made  use  of 
by  animals  shortly  before  they  axe  killed ;  and  this,  too, 
without  any  indication  of  disorder  in  the  animals  them- 
selves. Hares  which  have  fed  upon  the  Rhododendron 
chrysanthemum  are  frequently  poisonous ;  the  same  is  the 
case  with  pheasants  in  Pennsylvania  and  Philadelphia, 
which  feed  during  the  winter  and  spring  on  the  buds  of 
the  laurel  [Calmia  latifolia) ;  and  I  have  known  many 
instances  of  serious  mischief  from  prairie  birds,  which 
are  now  largely  imported  into  this  country  from 
America,  and  I  attribute  it  to  the  food  made  use  of  by 
the  bird.  In  certain  districts  of  North  America, 
especially  on  the  Alleghany  mountains,  the  flesh  of  all 
the  cattle  is  poisonous,  and  so  also  is  the  mUk  they 
[  yield,  and  the  cheese  which  is  made  from  it.  Oysters, 
mussels,  lobsters,  and  crabs  have  fiequently  caused  dis- 
turbance of  the  human  system ;  and  the  probability  is 
that  they  were  made  unwholesome  by  the  food  which 
they  had  eaten.  A  singular  case  is  recorded  in  the 
medical  journals  of  France  in  1842,  where  a  whole 
family  at  Toulouse  were  poisoned  by  a  dish  of  snails, 
the  animals  having  been  gathered  £i-om  a  poisonous 
shrub  [Coriaria  mijrtifoUa)  ;  and  it  is  not  at  all  un- 
common for  honey  to  be  unwholesome,  on  account  of 
its  having  been  collected  by  bees  from  poisonous  plants. 
The  honey  of  Trcbizond,  for  example,  has  long  been 
notorious  for  its  deleterious  properties ;  it  poisoned  the 
soldiers  of  Xcnophon  during  the  famous  retreat  of  the 
ton  thousand.  Pliny,  too,  speaks  of  it ;  and  to  this  day 
its  intoxicating  effect  is  frequently  witnessed.  It  arises, 
no  doubt,  from  the  plants,  chiefly  the  Azalea  jwntica, 
from  wliich  the  honey  is  gathered.  _  ISIr.  Barton  has 
given  us  a  similar  account  of  the  poisonous  quality  of 
the  honey  gathered  by  bees  from  the  savannahs  of  New 
Jersey,  where  the  calmia  and  azalea  are  the  principal 
flowering  shrubs.  As  with  the  followers  of  Xcnophon, 
all  who  cat  of  the  honey  become  intoxicated  to  a  high 
degree ;  and  even  when  made  into  metheglin,  it  poisons 
all  who  partake  of  it,  causing  dimness  of  sight,  giddiness 
and  then  dcliiium,  vnih.  sometimes  a  fatal  termination. 


Occasionally  wo  have  examples  of  food  which  is  in 
itself  poisonous.    This  is  so  with  many  of  tlio  fish  of  ■ 
tropical  seas,  and  especially  of  the  West  Indies.  Dr 
Burrows  has  given  us  a  long  list  of  them  ;  and  it  wou^'  ' 
seem  that  the  yellow-billed  sprat  (the  Sardine  dore 
the  JTrench,  and  C'liipea  thryssu  of  naturalists),  the  tou. 
or  bladder-flsh  {Aplodactylus  punclatuH  or  Tctraodon  o; 
Cuvier)  and  the  grey-snapper  {Coracimts  fxtaeus  major)  i 
are  the  most  venomous ;  and  that  being  eaten  by  larger  f 
fish,  as  the  Baracosta,  and  various  species  of  perch,  ;i 
well  as  the  conger-eel,  the  dolphin,  the  globe  fish,  &< 
it  causes  these  to  be  poisonous  also.    The  yellow-bill- 
sprat  is  so  virulent  in  its  action  on  the  human  body  thu; 
both  Europeans  and  negroes  have  been  known  to  expire 
with  the  fish  in  their  mouths  unswallowed ;  and  the  toad 
or  bladder-fish,  is  scarcely  less  dangerous.    Sir  John 
Richardson  has  described  the  defects  of  it  on  two  sailors, 
the  boatswain's  mate  and  purser's  steward,  of  the  Dutch 
brig  of  war.  Postilion,  while  lying  at  anchor  in  St. 
Simon's  Bay,  at  the  Cape  of  Good  Hope,  in  September,  . 
1845.     The  men  were  warned  that  the  fish  wag' 
poisonous,  but  believing  that  the  liver  was  wholesome, 
and  rather  a  delicacy,  they  cooked  it,  and  ate  it  directly , 
after  their  twelve  o'clock  dinner.    In  ten  minutes  the 
boatswain's  mate  was  so  Ul  that  he  could  not  stand ;  hia  > 
face  was  flushed,  his  eyes  glistened,  his  lips  were  swollen  a 
and  rather  blue,  his  forehead  was  covered  -n-ith  a  cold  i 
perspiration,  and  his  pulse  was  weak  and  fluttering.  He 
was,  however,  quite  conscious,  and  complained  of  pain: 
and  constriction  of  the  throat,  and  he  had  a  desire  to 
vomit.    In  a  few  minutes  more  he  became  paralysed,  his  i 
eyes  were  fixed,  his  breathing  was  laborious,  his  face 
was  pale  though  his  Hps  were  livid,  and  in  seventeen- 
minutes  he  was  dead.     The  other  man  exhibited  the 
same  symptoms,  and  died  in  twenty  minutes.    Sir  Johr 
Eichardson  says,  the  fish  was  not  more  than  six  c. 
eight  inches  in  length,  and  the  liver  of  it,  which  they 
had  eaten  between  them,  could  not  have  weighed  more 
than  half  an  ounce. 

The  symptoms  occasioned  by  the  poisonous  fish  of  thai 
tropics  are  always  of  two  kinds — ^tiiere  is  either  great, 
irritation  of  the  stomach  and  bowels,  like  cholera ;  or: 
there  is  rapid  prostration  of  the  vital  powers,  and 
death  by  sjoicope  or  convulsions.    These  efi"ects  have^ 
been  long  known  both  to  natives  and  Europeans, 
and  were  called  by  the  Spanish  colonists  of  tropicaJ 
America,  Siquatera.     They  are  more  frequently  oIk 
served  at  certain  seasons  of  the  year  than  at  oth 
and  hence  they  are  thought  to  be  due  to  ceri 
physiological  changes  in  the  body  of  the  fish,  or  to  the 
food  which  it  has  eaten.    In  some  cases  the  roe, 
others  the  liver,  or  the  digestive  organs,  are  tho 
poisonous  parts  of  the  fish;  and  in  the  case  of  the  J. 
venenosa,  which  inhabits  the  Caribbean  Sea,  it  i^ 
poisonous  when  the  sea  is  covered  with  a  green  monad 
upon  which  the  creature  feeds.    Happily  for  us,  lliesi 
dangers  are  confined  to  the  tropics,  although  we  i^oma 
times  suffer  from  a  milder  form  of  disturbance,  as  irrita^! 
tion  of  the  slcin  and  bowels,  fi-om  eating  unwholesonm:  • 
shell-fish. 

Putrid  meat  is,  perhaps,  wasteful,  rather  than  actuall; 
injurious ;  but  there  are  plenty  of  cases  in  which  it  ha 
caused  disease.    Foder^  tolls  us  that  at  the  seige  o 
Mantua,  those  who  were  shut  up  in  the  city,  and  wcr 
obliged  to  efit  the  half-putrid  flesh  of  horses,  siifl'orc* 
fi-om  gangrene  and  scm-vy ;  and  in  Czant's  history  o  < 
Greenland  there  is  an  account  of  the  death  of  thirty-tw" 
persons  at  a  missionarj'  station  called  Kangek,  fi-ome 
repast  on  the  putrid  brains  of  a  walrus.  Similar  cases  aP  ^ 
recorded  in  all  the  books  on  legal  medicine.  Even 
when  only  sufficiently  tainted  to  please  the  palate 
epicure,  lias  caused  severe  cholera  in  persons  unac(SUj|^ 
tomed  to  it ;  but,  as  Dr.  Christison  observes,  "  the  pflW^' 
of  habit  in  reconciling  the  stomach  to  the  digestion  < 
decayed  meat  is  inconceivable.    Some  epicures  in  civi 
lised"  countries  prefer  a  slight  taint  even  in  thi  ir 
and  mutton  ;  and  there  are  tribes  of  savages  still  fu 
advanced  in  the  cultivation  of  this  department  of 
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conomy,  who  eat  witli  impunity  rancid  oil,  putrid 
lubber,  and  stinking  ofl'al."  Tho  Zulus  of  Natal, 
ccording  to  Dr.  Colenso,  are  so  fond  of  putrid  moat 
hat  they  call  it  iibomi,  -which  literally  moans  to  bo 
upcrlatively  happy.  But,  as  a  rule,  there  is  a  natural 
bhorrenco  of  tainted  food,  insomuch,  that  with  most 
ersons,  the  mere  commencement  of  decay  is  sufficient 
excite  disgust ;  and  rarely  do  we  find,  except  among 
ivages,  that  an  entire  meal  is  made  of  putrid  flesh. 
.  little  game  or  venison,  or  lipe  cheese,  at  the  end  of  a 
jast,  with  just  a  piquant  touch  of  decay,  is,  perhaps, 
ot  objectionable ;  for  it  may,  as  Liebig  supposes,  pro- 
lote  digestion,  by  commimicating  its  own  quality  of 
.■ansformation  to  the  rest  of  the  food  ;  but  it  is  another 
ling  to  fill  the  stomach  with  putrid  flesh,  for  if  the 
3rrective  power  of  the  gastric  juice  should  fail,  the 
Gfect  of  it  might  be  serious.  We  have,  indeed,  abimdant 
(ridence  of  the  terrible  consequences  of  admitting  putrid 
latter  into  the  circulation,  for  they  were  once  too  com- 
lon  among  those  engaged  in  the  dissection  of  the  human 
ody.  In  fact,  the  mere  handling  of  decomposing  animal 
latter  for  any  time,  will  often  produce  disease  of  the 
ands  or  other  parts  of  the  body  with  which  it  comes 
Kto  contact.  Our  safety,  perhaps,  ia  using  such  food, 
.  in  the  antiseptic  power  of  good  cooking ;  but  this  is 
ot  always  an  easy  afiair ;  for  the  tissues  are  generally 
0  soft  from  decay,  that  they  will  hardly  bear  the  com- 
lon  action  of  heat ;  so  that  if  they  be  boiled  for  any 
me  they  will  fall  to  pieces;  and  if  they  be  roasted, 
ley  will  shi-ink  without  forming  that  delicious  crust  of 
imazome  which  is  characteristic  of  good  meat.  Let 
lem,  however,  be  cooked  as  they  may,  they  always  re- 
uire  a  nice  adjustment  of  rather  strong  flavours  to 
ake  them  palatable  ;  and  those  who  have  dined  in  the 
leap  restaurants  of  Paris,  or  at  the  still  worse  table 
hote  of  a  German  wateiing-place,  wiU  have  experienced 
le  art  of  the  cook  in  this  respect,  in  such  dishes  as 
irbot  en  vol-au-vent,  Raie  ait  beurre  noir,  sole  en  matelote 
''onmncle,  and  ia  the  various  forms  of  fish  au  gratin  ;  or 
ame  en  salmis. 

But  bad  as  this  sort  of  tainted  food  is,  it  is  nothing  in 
)mparison  to  the  sausage  poison,  which  is  produced  by 
sort  of  modified  putrefaction,  to  which  the  large 
lusages  of  Germany,  and  especially  those  of  Wiirtem- 
urg,  are  occasionally  subject.  According  to  an  official 
^tum,  there  have  been  more  than  400  cases  of  poisoning 
•om  these  sausages  in  "VViirtemburg  alone  during  the 
ist  fifty  years,  and  of  these  about  160  were  fatal.  The 
facts  are  generally  observed  in  spring,  and  mostly  in 
.prU,  when  the  sausages  become  musty,  and  acquire  a 
)ft  consistence  in  the  interior.  They  have  also  a  pecu- 
arly  nauseous  and  rather  putrid  tasto,  and  are  veiy 
3id  to  test-paper.  If  eaten  in  this  condition,  they  pro- 
uce  dangerous  efi'ects  in  from  twelve  to  twenty-four 
^itts— the  first  symptoms  being  pain  in  tho  stomach, 
ith  vomiting  and  dian-hoea,  and  dryness  of  the  nose 
Id  mouth ;  then  comes  a  feeling  of  profound  depression, 
ith  coldness  of  the  limbs,  weakness  and  iiTcgularity  of 
le  piilse,  and  frequent  fainting.  Fatal  cases  end  with 
)nvulsion8  and  oppressed  breathing  between  tho  third 
1(1  eighth  day.  The  precise  cause  of  these  effects  is 
lU  a  mystery;  some  have  thought  that  rancid  fatty 
:m  are  produced  during  the  decomposition  of  the 
'Cat ;  others  that  in  the  process  of  drving  and  smokin"- 
5na  pyrogenous  acids  have  been  developed ;  others^ 
lat  dimng  the.  decay  of  tho  sausages,  a  poisonous 
game  alkaloid  is  generated.  Liebig  is  of  opinion  that 
0  eliucts  are  due  to  an  animal  ferment,  which  produces 
the  blood,  by  catalysis,  a  state  of  putridity  analogous 
,inf  "l^  ^^^^  molecular  movements  of  tho 
S!irf  'f^"^-  decaying  meat  are  thus  com- 

Cis  onlf  A  °  ^'T^  organism.  M.  Vandcn  Coi-put, 
£bu?p,  T«  "'"l^^*  investigators  of  tho  subject 

ctnbutes  tho  morbific  action  of  such  meat  to  tho  presence 
a  mmuto  fungiis,  of  the  nature  of  a  sarcina,  which  ho 
c^thaTXi"'- ™^  ^^"^      confim'ed  by  tho 
m^iS-  and  fho  "^""Winess  of  the 

'usages,  and  the  poisonous  property  is  generally  ob- 


sorvcd  in  April,  when  these  cryptogamic  organisms  are 
most  freely  developed. 

Similar  effects  have  occasionally  boon  produced  by 
other  kinds  of  animal  food— as  veal,  bacon,  ham,  salt- 
beef,  salt-fish,  choose,  &c.,  and  the  food  has  usually  been 
in  a  decayed  and  mouldy  condition.  It  would  be  tedious 
if  I  were  to  detail,  or  even  to  enumerate  the  cases  re- 
corded by  medico-legal  -writers ;  but  I  may,  perhaps, 
refer  to  a  fow  of  them.    In  1839,  there  was  a  popular- 
fete  at  Zurich,  and  about  GOO  persons  partook  of  a 
repast  of  cold  roast  veal  and  ham.    In  a  few  hours  most 
of  them  were  suffering  from  pain  in  the  stomach,  -with 
vomiting  and  diarrhoea  ;  and  before  a  week  had  elapsed, 
nearly  all  of  them  were  seriously  iU  in  bod.    They  cem- 
plained  of  shivering,  giddiness,  headache,  and  burning 
fever.    In  a  few  cases  there  was  delirium ;  and  when 
they  tei-minated  fatally,  there  was  extreme  prostration 
of  the  vital  powers.    Careful  inquiry  was  instituted  into 
the  matter,  and  the  only  discoverable  cause  of  the  mis- 
chief was  incipient  putrefaction  and  slight  mouldiness  of 
the  meat.    Dr.  Geiseler  relates  an  instance  where  a 
family  of  eight  persons  were  made  Ul  by  musty  bacon  ; 
and  M.  Olli-vier  has  given  an  account  of  six  persons  who 
were  poisoned  by  mutton  in  a  state  of  modified  decay — 
four  of  whom  died  from  it  -within  eight  days.  In  Russia, 
where  it  is  the  practice  to  eat  largely  of  salt-fish,  in  a 
raw  condition,  it  is  not  at  all  uncommon  to  witness  the 
dangerous  effects  of  it,  when  it  has  become  mouldy  or 
putrid  ;  and,  in  fact,  it  is  within  the  experience  of  every 
one  who  is  concerned  in  medico-legal  inquiries,  that 
serious  symptoms  are  frequently  traced  to  the  use  of 
food  in  a  modified  condition  of  decay.    This  is  especially 
so  -with  bad  cheese,  the  effects  of  which  on  the  constitu- 
tion have  been  so  severe,  that  official  investigations  have 
been  called  for.    These  effects  have  been  noticed  at 
Schwerin  (1823),  at  Minden  (1825),  at  Hameln  (1826), 
at  Griefswald  (1827),  Frankfort  (1828),  and  elsewhere; 
and  they  have  been  the  subjects  of  interesting  essays  by 
Henneman,  Hiinefeld,  Westrumb,  and  others.    At  first 
the  effects  were  attributed  to  the  copper  vessels  used  in 
the  dairies,  and  therefore  the  Austrian,  Wu-temberg,  and 
Eatesberg  States  prohibited  the  use  of  that  metal  for  such 
purposes;  but  the  subsequent  inquiries  of  Hiinefeld, 
Sertiimer,  and  other  chemists,  established  the  fact  that 
no  metaUic  poison  was  discoverable  in  the  cheese.  In 
the  police  report,  which  was  published  in  Frankfort,  in 
January,  1828,  informing  the  public  of  numerous  cases 
of  poisoning  in  that  city  from  spoiled  cheese,  it  was  de- 
clared that  no  poisonous  principle  could  be  detected  by 
chemical  re-agents.    Professor  Hiinefeld,  and,  subse- 
quently, Sertiimer,  were  of  opinion  that  the  effects  were 
due  to  certain  poisonous  fatty  acids,  analogous  to,  if  not 
identical  -with,  caseic  and  sebacic  acids ;  and  they  even 
describe  the  way  in  which  they  ore  produced  in  the 
cheese  dui-ing  the  process  of  ripening — attributing  them 
to  the  imperfect  removal  of  the  acid  liquor  from  tho  curd 
when  the  cheese  was  made,  or  to  the  putrefaction  of  the 
cm-d  before  it  was  salted,  or  to  the  mixtm-e  of  floui-  vnth 
the  curd ;  but  it  is  far  more  likely  that  tho  poisonous 
effects  are  due,  as  Vanden  Corput  supposes,  to  the  pre- 
sence of  a  peculiar  mould  or  fungus.  I  have  myself  seen 
tho  most  terrible  consequences  fi-om  tho  use  of  such 
cheese,  and  have  failed  to  discover  anj-thing  unusual  in 
the  acidity  or  other  chemical  reactions  of  the  cheese. 
Hiinefeld  says,  it  is  commonly  of  a  yellowish-red  colour, 
and  IS  soft  and  tough,  with  harder  and  darker  lumps 
interspersed  throughout  it,  and  it  has  a  disagrceablo 
taste,  and  an  acid  reaction.    Tho  symptoms  which  it 
produces  ai-e  very  much  like  those  of  sausage  poisoning 
—namely,  irritation  of  tho  stomach  and  bowels,  witli 
gi-eat  prostration  of  the  vital  powers.    These  effects 
have  been  witnessed  not  only  in  Germany,  where  the 
cheese  is  generally  rancid  and  bad,  but  ali?o  in  tliis 
country,  and  particularly  among  tho  small  hill-farms  of 
Cheshire,  where  tho  limited  extent  of  the  dairies  obliges 
the  farmer  to  keep  tho  curd  for  several  days  before  a 
sufficient  quantity  of  it  is  accumulated  to  make  a  largo 

o 


cheese. 


60 


I  have  snid  nothing  of  the  improper  practice  of  killing 
very  young  anim.ils,  especially  calves,  for  food,  before  the 
tissues  have  had  time  to  change  from  their  uterine  con- 
dition.   On  the  Continent  it  is  unlawful  to  kill  or  to  sell 
c  alves  for  food,  that  are  not  more  than  fourteen  days  old, 
but  in  tliis  country  there  is  no  such  resti-iction,  and  it  is 
a  common  practice  to  dispose  of  the  carcasses  of  newly- 
born,  or  even  fcxjtal  calves  to  the  sausage-maker ;  and  as 
the  flesh  is  sodden  and  insipid,  he  strengthens  it  with 
j   old,  tough,  and  sinewy  flesh.    It  has  the  advantage, 
I   moreover,  of  being  miscible  with  any  description  of  meat, 
1   and  of  taking  any  variety  of  flavour ;  in  fact,  it  makes 
just  that  kind  of  sausage  which  is  susceptible  of  any 
kind  of  flavour,  and  where,  to  use  the  expression  of 
Dickens,  "It's  the  seasonen  as  does  it."    I  cannot  say 
that  such  meat  is  positively  unwholesome,  hut  it  is 
nasty,  and  excites  the  same  sort  of  disgust  as  an  egg 
with  a  chick  in  it. 
.      As  regards  vegetable  foods,  they  are  not  so  liable  to 
'   decay  or  even  to  parasitic  infection,  as  animal  foods  ;  for 
the  acori  or  mites  of  flour  and  sugar,  or  even  the  ivecveh 
of"  biscuit  are  harmless  ;  indeed,  the  most  important  infec- 
tion  of  grain  is  the  fungoid  disease  of  it,  called  ergot. 
This  is  the  muttercorn  or  rocjgemnutter  of  the  Germans, 
^   and  as  it  chiefly  infests  the  rye,  it  is  named,  from  its 
-"  appearance,  spurred  rye  ;  but  it  also  attacks  barley,  oats, 
wheat,  maize,  rice,  and  most  of  the  grasses.    It  always 
appears  as  a  black  grain,  of  a  larger  size  than  usual,  and 
it  is  mostly  found  in  plants  which  grow  upon  moist  clay 
soils,  in  damp  situations,  especially  in  the  neighbourhood 
of  forests.    The  district  of  Sologne,  in  France,  between 
the  rivers  Loire  and  Cher,  was  once  notoriously  infested 
with  the  disease,  and  the  Abbe  Pessier,  who  was  deputed 
in  1777  to  investigate  the  causes  of  the  extraordinary 
prevalence  of  ergot  in  that  district,  attributed  it  to  the 
poorness  and  wetness  of  the  land,  and  to  the  dampness 
of  the  air  from  the  numerous  forests.    In  bad  seasons, 
as  much  as  a  third  or  a  fourth  of  the  crop  was  infected 
with  ergot,  and  even  in  good  seasons  it  constituted 
about  two  per  cent  of  it.    The  disease  in  the  grain  is 
due  to  the  growth  of  a  peculiar  fungus,  which  the 
late  Mr.  Queckett  named  ergotctia  abortifaciens  ;  and  the 
effects  of  it  on  the  human  body  are  very  serious.  It 
acts  chiefly  on  the  nervous  system,  causing  giddiness, 
dimness  of  sight,  loss  of  feeling,  and  twitchiag  of  the 
limbs,  and  death  by  convulsions  ;  or  it  produces  a  creep- 
ing sensation  over  the  surface  of  the  body,  with  cold- 
ness of  the  extremities,  followed  by  insensibility  and 
gangrene.    These  effects  are  no  doubt  referred  to  by 
Ligebert  in  his  "  History  of  Gaul  and  France,"  when 
he  says  that  the,  year  1089  was  a  pestUent  year, 
especially  in  the  western  parts  of  Lorraine,  for  many 
persons  became  putrid  in  consequence  of  their  inward 
parts  bekig  consumed  by  St.  Anthony's  fire.  Their 
limbs  were  rotten,  and  became  black  like  coal,  and  they 
either  perished  miserably,  or,  being  deprived  of  their 
putrid  hands  and  feet,   were  reserved  for  a  more 
miserable  life.    Baylo,  too,  in  his  account  of  this  sick- 
ness, says  that  the  bread  was  of  a  deep  violet  colour. 
The  like  effects  have  been  observed  in  other  parts  of  the 
Continent,  as  in  Silesia,   Prussia,  Bohemia,  Saxony, 
Holstein,  Denmark,  Switzerland,  Lombardy,  and  Swe- 
den, where  the  creeping  sickness,  as  it  is  called,  has 
attacked  whole  districts  of  the  country,  sparing  neither 
old  nor  young,  rich  nor  poor. 

The  remedy  for  the  disease  is  in  the  hands  of  the 
miller,  who  should  separate  the  crgotised  from  the 
healthy  grains.  Fortunately  we  have  a  ready  test  for 
its  presence,  not  merely  in  the  miscropic  appearances  of 
the  flour,  but  in  the  circumstance  that  as  it  is  the  lightest 
of  aU  the  constituents  of  flour,  it  will  float  upon  a  mix- 
ture of  one  part  of  chloroform  and  six  of  alcohol,  and 
will  appear  as  a  scum  of  dark-brown  particles. 

Another  source  of  danger  is  the  presence  of  poisonous 
grasses  in  the  flour.  The  most  important  of  these  is 
darnel  {lolium  tcmulciitttm),  which  the  careless  or  slovenlj- 
farmer  will  sometimes  permit  to  oveiTun  his  fields,  and 
the  seeds  becoming  mixed  with  the  com,  arc  ground  into  ' 


flour  by  the  equally  careleas  miller.   The  effect  of  t) 
grains  on  man  is  to  cause  a  species  of  intoxication,  wi- 
headache,  giddiness,  somnolency,  delirium,  convulsioi 
paralysis,  and  even  death.     Occasionally  it  excit. 
vomiting,  with  iiTitation  of  the  alimentary  canal,  an 
then  its  effects  are  not  so  serious.    Llany  instanftes  ai 
recorded  of  the  poisonous  action  of  the  flour.  Christis'ji 
for  example,  tolls  us,  that  a  few  years  ago  almost  all  th 
inmates  of  the  poor-house  at  Shefiield,  to  the  number  ' 
80,  were  attacked  with  analogous  symptoms,  after  break- 
fastmg  on  oatmeal  porridge,  and  it  was  supposed  th 
the  effects  were  caused  by  the  presence  of  darnel  in  t 
oatmeal.    A  similar  accident  is  mentioned  by  Perleb, 
having  occurred  at  the  House  of  Correction  at  Freybui 
and  still  more  recently  the  same  effects  were  produced] 
74  persons  at  the  workhouae  of  Beninghausen. 
Taylor  states,  on  the  authority  of  Dr.  ICingsley, 
Eoscrea,  that  in  the  month  of  January,  1854,  sevei 
families,  including  about  30  persons,  suffered  severeiyl 
from  the  effects  of  bread  containing  the  flour  of  darnel  f 
seeds.    Those  who  partook  of  the  bread  staggered  about  j 
as  if  they  were  intoxicated,  and  although  they  aU  re- 
covered, yet  they  experienced  a  good  deal  of  distrc- 
from  giddiness,  coldness  of  the  limbs,  and  great  pros-  \ 
tration  of  vital  power.  1 
Unripe  grain,  as  well  as  grain  affected  with  the  ru%t.  • 
and  mouldy  flour  and  mouldy  bread,  have  also  produce  . 
distui'bance  of  the  human  system.  M.  Bovier  attributf 
the  epidemic  of  dysentery,  which  occurred  in  the  depar. 
ment  of  the  Oise,  in  the  autumn  of  1793,  to  the  use  > 
unripe  grain  ;  and  com  affected  with  brown  or  black  rv- 
is  thought  bj'  many  to  be  unwholesome.    Mouldy  _/?«/. 
or  mouldy  bread  is  certainly  injurious,  for  several  in- 
stances are  on  record  where  not  only  men,  but  horses,  i 
have  been  poisoned  by  mouldy  bread ;  and  M.  Payen  f 
has  given  a  graphic  account  of  the  distressing  effects  r  i 
the  moTildy  ammunition  bread  supplied  to  the  troop 
who  were  encamped  near  Paris,  in  1843  ;  the  mould  on.|- 
that  occasion  was  a  yellow  fungus,  the  oidium  aiiran- 1 
iiacum,  but  at  other  times  ia  has  been  of  a  green  colour 
from pcitnicillum  glaucum. 

Mouldy  food  of  every  description  is  dangerous  to  uS' 
and  considering  to  what  an  extent  the  siiores  or  sporidu 
of  poisonous  fungi  are  floating  in  the  atmosphere,  it  iii- 
surprising  that  they  do  not  more  frequently  taint  out  > 
food  and  cause  disorder  of  the  system,  for  air  washi 
with  distUled  water  wiU  always  yield  abundance  i 
these  germs,  which  are  ready  at  any  moment  to  sprint 
into  activity  when  they  come  into  contact  with  a  prop< 
nidus  for  their  growth.    A  remedy  for  these  hidden 
sources  of  danger  is  good  and  effective  cooking. 

And  now,  in  conclusion,  let  me  make  a  few  ri 
on  the  subject  of  the  fraudulent  sop/iisiications  of  i 
subject  which  has  been  very  popular  for  the  la>; 
years,  or  rather,  I  should  say,  since  the  year  1820, 
Mr.  Frederick  Accum  published  his  treatise  on 
tcrations  of  Food,  and  Culinary  Poisons,"  with  tht^ 
ling  motto  from  the  Book  of  Kings — "  There  is  dt 
the  pot."  As  you  may  easily  imagine,  such  a  ten 
announcement  by  a  well-known  writer,  could  not 
excite  alarm  in  the  public  mind,  and  to  provoke  a 
curiosity.  The  book,  therefore  was  eagcrlj'  sought 
and  a  thousand  copies  of  it  were  sold  within  a  month  p 
its  publication;  so  that,  to  use  the  words  of  the  author 
in  his  advertisement  to  the  second  edition — "  tlicr 
suflicicnt  inducement  to  reprint  thework."  The  siii- . 
success  of  Accum' s  xmderfciking  has  been  such  a  temn 
tion  to  others,  that  the  press  has  literallj-  groaned 
the  cflbrts  of  sensational  writers  on  this  subject, 
although  I  am  ready  to  admit  the  importance  of  it, ; 
am  bound  to  state  that  it  has  often  been  grossly  ea 
gerated,  especially  by  those  who  have  had  but 
practical  knowledge  to  guide  them. 

The  objects  of  fraudulent  adulterations  of  food  ai»* 
three-fold : — 

1.  To  increase  the  bulk  or  weight  of  the  article. 

2.  To  improve  its  appearance. 

3.  To  give  it  a  false  strength.  1\ 
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1  Among  the  first  of  these  adulterations  arc  the  follow- 

a)  The  addition  of  inferior  starches,  as  potato-starch 
English  aiTOw-root,  ciircuma  or  East  Indian  nrrow- 
ot,  jatropha  or  Brazillian  arrow-root,  tacca  or  Tahiti 
w-root,  canna  or  Tous-los-raois  starch,  sago-meal, 
to  true  maranta,  or  West  Indian  arrow-root — of  which 
uda  arrow-root  is  the  most  esteemed  variety.  _A 
croscopio  examination  of  the  starch  or  ffficula  will 
iways  discover  the  fraud. 

fbj  The  mistui-e  of  siareh-sugar  or  even  starch  itself  to 
inon  cane-sugar.    Starch-sugar,  or  as  it  is  sometimes 
ed,  grape-sugar,  or  glucose,  is  manufactured  both  in 
is  country  and  on  the  Continent  to  a  considerable 
;tent.    It  is  made  frc  ■v  any  description  of  starch,  by 
iling  it  for  half-an-'    ir  or  so  in  water  containing 
out  one  per  cent,  of  s     luric  acid.    The  acid  is  then 
lutralised  with  chalk,        the  liquor  evaporated  to  a 
insity  of  1'28.    While      ,  it  is  run  off  clear  from  the 
loluble  precipitate  of  su.  ^  jate  of  lime,  and  on  standing 
a  cool  place  for  a  few  aays  it  crystallizes  or  sets  into 
solid  mass.     This  description  of  sugar  has  a  low 
eetening  power — not  half  so  great  as  that  of  cane- 
gar — in  fact  it  is  produced  from  the  latter  by  the  action 
vegetable  acids  and  heat,  when  cane-sugar  is  added 
fruit  in  making  a  tart  or  finiit  pie,  and  in  making 
lies  and  jams.    It  is  false  economy,  therefore,  to 
eeten  to  any  extent  before  the  tart  is  baked.  The 
gar  is  known  by  many  characters,  as  a  want  of  sparkle 
im  the  absence  of  well-formed  crystals  ;  its  less  solu-  j 
'ty  in  water,  and  greater  solubility  in  alcohol ;  and  by 
giving  a  deep  port-wine  tint  to  a  solution  of  potash, 
en  it  is  boiled  with  it. 

fcj  The  dilution  of  milk,  vinegar,  &c.,  with  water. 

fraud  is  easily  detected  by  the  specific  gravity  of 
e  liquid,  and  in  the  case  of  milk  by  the  proportion  of 
earn  in  the  lactometer,  and  by  the  poor  appearance  of 
e  milk  when  under  the  microscope. 
(dj  The  mixture  of  dripping  and  other  fats  with  butter, 
d  tvater  and  starchy  matter  with  lard.    Butter  and 
d  should  always  furnish,  when  melted,  a  clear-looking 
with  but  little  deposit  of  water  or  other  substance. 
The  addition  of  gelatine  to  isinglass,  which  is  some- 
es  so  well  managed  that  it  requires  a  skilful  analysis 
detect  it.    Isinglass  is  an  organised  substance,  and 
en  examined  with  the  microscope,  exhibits  a  peculiar 
-.ctiu-o  which  is  very  characteristic  of  it ;  not  so,  how- 
•,  with  gelatine.    A  particle  of  isinglass  put  into 
Id  water  remains  opaque,  like  a  piece  of  white  bread, 
id  does  not  swell  out;    whereas  gelatine  becomes 
[ansparent,  and  enlarges  a  good  deal  in  bulk.  Jelly 
ade  from  good  isinglass  has  a  slightly  fishy  smell,  and 
neutral  to  test-paper,  but  that  from  gelatine  has  a 
Istmct  odoui-  of  glue,  and  an  acid  reaction.    Lastly,  if  a 
grains  of  isinglass  bo  burnt  in  a  metal  spoon  until 
c  ash  alone  remains — tho  ash  will  be  very  small  in 
antity,  and  of  a  reddish  colour-,  while  that  of  gelatine 
[ill  bo  much  larger  in  amount,  and  of  a  white  appear- 
_  Gelatine  never  agi-ees  with  tho  delicate  stomach 
an  invalid  like  isinglass  ;  and,  therefore,  it  is  often 
portant  to  discover  the  difl'erencc. 
ffj  Coffee  adulterated  with  chicory  is  readily  detected 
sprinkling  the  mixture  upon  water,  when  the  coffee, 
hicb  18  slightly  greasy  from  volatile  and  fixed  oil,  fioats 
tule  the  chicory  sinks,  and  gives  a  brownisli  tint  to  the 
later,    ihe  experiment  is  easily  made,  as  you  here  see, 
1.  a  tumbler  of  water,  and  you  may,  with  a  little  tact, 
•termme  the  proportions  of  the  mixture. 
{g)  Whealen  four  is  frequently  added  to   flour  of 
ustard  and  when  the  quantity  passes  beyond  a  certain 
inn  T!.      undoubtedly  an  adulteration,  for  tho  inten- 
m  nnni  '^^"I'l,.^^        to  reduce  to  an  agreeable  extent 
10  pungency  ot  the  mustard. 

to  .SL'f"/^*^  °^  "diiHcrations,  whero  tho  object 
icampks,  as  •-  "-^      '"■'•<"^.  t^^ero  are  many 

IrSdy  cioffiior-°f        *°  ^«  I  l^'^ve 

jieaay  explained,  infenor,  and  oven  damaged,  fioiurmay 
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be  made  into  a  tolerable  looking  loaf.  It  is  the  property 
of  alum  to  make  tho  gluten  tough,  and  to  prevent  its 
discolouration  by  heat,  as  well  as  to  check  the  action  of 
the  yeast,  or  ferment  upon  it.  When,  therefore,  it  is 
added  to  good  flour,  it  enables  it  to  hold  more  water,  and 
so  to  yield  a  larger  number  of  loaves ;  while  the  addi- 
tion of  it  to  bad  flour  prevents  tho  softening  and  dis- 
integrating effect  of  tho  yeast  on  tho  poor  and  inferior 
gluten,  and  so  enables  it  to  bear  tho  action  of  heat  in 
tho  process  of  baking.  According  to  tho  quality  of  the 
flour  wUl  be  the  proportion  of  alum,  and  hence  the 
amount  will  range  from  2  oz.  to  8  oz.  per  sack  of  flour. 
These  proportions  will  yield  from  9  to  37  grains  of  alum 
in  the  quai'tern  loaf,  quantities  which  are  easily  detected 
by  chemical  means.  Indeed,  there  is  a  simple  test  by 
which  much  smaller  quantities  of  it  may  be  readily  dis- 
covered. Infusion  of  logwood,  as  you  here  perceive, 
acquires  a  rich  purplish  carmine,  or  claret  tint,  when  it 
is  brought  into  contact  with  alum ;  you  have,  therefore, 
only  to  dip  a  slice  of  the  bread  for  an  instant,  as  I  am 
now  doing,  into  a  weak,  watery  solution  of  logwood, 
and  if  alum  be  present  the  bread  will  speedUy  acquire  a 
purple,  or  reddish  purple,  tint.  I  have  already  described 
to  you  the  other  properties  of  good  bread,  as  that  it 
should  not  exhibit  any  black  specks  upon  the  upper  crust ; 
it  shoidd  not  become  sodden  and  wet  at  the  lower  part 
by  standing ;  it  should  not  become  mouldy  by  keeping 
in  a  moderately  dry  place ;  it  should  be  sweet  and  agree- 
able to  both  taste  and  smeU ;  it  should  not  give,  when 
steeped  in  water,  a  ropy  acid  liquor ;  and  a  slice  of  it 
taken  from  the  centre  of  the  loaf  should  not  lose  more 
than  45  per  cent,  by  drying. 

Sulphate  of  copper  is  found  to  act  Uke  alum  in  improv- 
ing the  appearance  of  bread ;  and,  according  to  Kuhl- 
mann,  Chevallier,  and  others,  it  is  commonly  used  by  the 
bakers^  of  the  Continent,  notwithstanding  the  severe 
penalties  attached  to  it.  In  this  country,  however,  it  is 
but  rarely  employed. 

(J)  The  bloom,  or  glaze,  or  facing,  of  green  and  black 
tea  is  generally  artificial.  In  the  case  of  green  tea,  it  is 
ordinarily  a  mixture  of  Prussian  blue,  turmeric,  and  sul- 
phate of  Ume,  or  China  clay ;  and  in  that  of  black  tea 
it  is  not  unfrequently  a  coating  of  black-lead.  The  tea 
prepared  for  the  English  market  is  notoriously  subject  to 
these  adulterations ;  and  it  seems  that  it  arises  entirely 
fr'om  our  own  fancy,  and  not  from  any  desire  on  the  part 
oi  the  Chinese  to  pursue  such  a  practice.  The  adultera- 
tion is  easily  discovered  by  shaking  the  tea  with  cold 
water,  and  then  straining  through  muslin,  and  aUowing 
the  fine  powder  to  subside. 

_{c)  Fickles  and  preserved  fruits  are  often  made  green 
with  a  salt  of  copper,  it  being  the  peculiar  property  of 
that  metal  to  mordant,  or  fix  in  an  insoluble  form,  the 
green  colouring  matter  or  chlorophyll  of  vegetables.  If, 
therefore,  tho  pickling  operation  is  conducted  in  copper 
vessels,  or  if  a  little  verdigris  or  sulphate  of  copper  is 
added  to  the  vinegar  in  which  the  vegetables  are  boiled,  , 
tho  colour  of  them  will  be  retained.    In  some  cases  the] 
quantity  added  has  been  so  largo  as  to  give  a  coppery! 
look  to  a  steel  fork  or  knife  plunged  into  the  pickle.   In ' 
such  cases,  as  might  be  expected,  severe  symptoms  of 
poisoning  have  been  occasioned  by  it. 

fdj  Ferruginous  earths,  or  red  oxide  of  iron,  is  fro- 
quently  added  to  sauces,  to  anchovies,  to  cocoa  prepara- 
tions, and  to  preserved  or  potted  moats,  to  improve  their 
appearance. 

(e)  Mineral  pigments,  often  of  a  poisonous  nature,  aro 
used  in  colouring  confectionary. 

And  lastly,  with  tho  view  of  giving  a  false  strength  to 
the  article,  wo  have  instimces  of  sulphuric  acid  added  to 
vinegar,  black-jack  or  burnt  sugar  to  cofce  and  chicory, 
catechu  or  terra  japonica  to  tea,  cocciUus  indicus  to  beer, 
cayenne  to  2)eppers,  tfcc. 

That  many  of  tliose  sophistications  aro  dangerous  thoro 
can  be  no  doubt,  and  all  of  thorn  are  frauds  on  the  public, 
larhaincnt  lias  therefore  attempted  to  deal  with  tho 
matter  by  legislation,  as  in  tho  "Act  for  Preventing  tho 
Adulteration  of  ArUcles  of  Food  or  Drink"  (23rd  and 
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24th  Vict.,  cap.  84)  of  1860  ;  but  as  the  act  is  only  por- 
missivo,  little  or  no  offect  has  been  given  to  it.  Even  in 
those  places,  as  in  the  City  of  London,  whore  it  has  been 
put  into  operation,  and  public  analysts  liave  been 
appointed,  no  good  lias  resulted  from  it ;  in  fact,  it  stands 
upon  the  statute-book  as  a  dead  letter.  Speaking  for 
the  City,  I  may  say  that  every  inducement  has  been 
offered  for  the  effective  working  of  tho  act,  but  nothing 
has  come  of  it.  In  olden  time  the  remedies  for  such  mis-' 
demeanours  were  quick  and  effectual.  In  the  Assisa 
pants,  for  example,  as  set  forth  in  Liber  albits,  there  are 
not  only  the  stiictest  regulations  concerning  tho  manner 
in  which  tho  business  of  the  baker  is  to  be  conducted,  but 
there  are  also  the  penalties  for  failing  in  the  same.  "  If 
any  defaxilt,"  it  says,  "  shall  be  found  in  the  bread  of  a 
baker  in  the  City,  the  first  time  let  him  be  drawn  upon 
a  hurdle  from  the  Guildhall  to  his  own  house  through 
tho  great  streets  where  there  be  most  people  assembled, 
and  through  the  great  streets  which  are  most  dirty, 
with  the  faulty  loaf  hanging  from  his  neck ;  if  a  second 
time  he  shall  be  found  committing  the  same  offence,  let 
him  be  drawn  from  the  GuildhaU  through  the  great 
street  of  Cheepe,  in  manner  aforesaid,  to  the  piUory,  and 
let  him  be  put  upon  the  pillory,  and  remain  there  at  lea§t 
one  hour  in  the  day  ;  and  the  third  time  that  such  defatflt 
shall  be  found,  he  shall  be  drawn,  and  the  oven  shall  be 
pulled  down,  and  the  baker  made  to  forswear  the  trade 
within  the  City  for  ever."  It  fui'ther  tells  us  that 
"William  de  Stratford  suffered  this  pimishment  for  selling 
bread  of  short  weight,  and  John  de  Strode  for  makiri^ 
bread  of  filth  and  cobwebs.  One  hoary -headed  offender 
was  excused  the  hurdle  on  account  of  his  age  and  the 
severity  of  the  season ;  and  it  would  seem  that  the  last 
time  the  punishment  was  inflicted  was  in  the  sixteenth 
year  of  the  reign  of  Henry  VI.,  when  Simon  Frensshe 
was  so  drawn.  A  like  pimishment  was  awarded  to 
butchers  and  vintners  for  fraudulent  dealings  ;  for  we  are 
told  that  a  butcher  was  paiuded  through  the  streets  with 
his  face  to  the  horse's  tail,  for  selUng  measly  bacon  at 
market,  and  that  the  next  day  he  was  set  in  the  pillory 
with  two  great  pieces  of  his  measly  bacon  over  his  head, 
and  a  writing  which  set  forth  his  crimes.  In  the  judg- 
ments recorded  in  Liber  albiis  there  are  twenty-three  cases 
in  which  the  pillory  or  the  thew  were  awarded  for  selling 
putrid  meat,  fish,  or  poultry ;  thirteen  for  unlawful  deal- 
ings of  bakers,  and  six  for  the  misdemeanours  of  vintners 
and  wine-drawers.  Of  a  verity  we  have  degenerated  in 
these  matters. 

And  now,  in  conclusion,  having  directed  your  attention 
to  the  nutritive  values  of  different  kinds  of  food ;  to  their 
functional  and  dietetical  powers  ;  to  the  modes  in  which 
they  are  associated ;  to  the  quantities  required  for 
ordinary  labom- ;  to  the  manner  in  which  thej'-  are 
digested  i  to  the  effects  of  culinary  and  other  ti-eatment-; 
to  the  way  in  which  they  may  bo  preserved  ;  and  to  the 
causes  of  their  unwholesomeness,  we  may  finally  ask  if 
any  great  generalisations  can  be  deduced  from  our 
inquiries  ? 

In  the  first  place,  you  will,  I  think,  have  observed 
that  there  are  very  striking  e\'idences  of  design  in  tho 
way  in  which  organic  matter  is  constantly  kept  in 
motion,  for,  whether  living  or  dead,  it  is  always  in  a 
state  of  molecular  activity — either  advancing  towards 
the  highest  state  of  organisation,  or  retreating  to  thei 
confines  of  tho  mineral  kingdom.  Tho  result  of  thii^ 
is  that,  with  a  compai-ativcly  Bm.aU  amount  of  material, 
find  with  but  little  expenditure  of  force,  the  work  of  tho 
living  world  is  fully  and  effectively  performed.  Starting 
from:  tlie  mineral  kingdom,  as  carbonic  acid,  water  and 
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ammonia,  the  elements  of  organic  nature  pass  through  a 
succession  of  changes,  first  in  tho  vegetable  and  ne.\  ■ 
the  animal,  until  they  reach  the  summit  of  organizuu  .n, 
when  they  again  return  to  their  primitive  condition.  In 
this  manner  a  never-ending  round  of  change  is  i  -  r- 
petuated,  and  the  same  material  and  the  same  fore 
kept  moving  in  the  same  continuous  circle.  Through 
the  efforts  of  the  plant  the  crude  materials  are  formed; 
into  vegetable  acids,  sugar,  gum,  starch,  fat,  albumen^i 
and  tissue ;  and  then  the  animal  converts  them  int<K 
higher  forms  of  structure,  as  gelatine,  muscle,  and  brain; 
the  two  extreme^,  therefore,  of  these  changes  are,  to  us^ 
the  words  of  Gerhai-dt,   carbonic  acid,  water,  and 
ammonia   at  one  end ;    albun-  n,   gelatine,  fat,  a: 
cerebral  matter  at  the  other — V 
extremes  arc  countless,  and  aiy 
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plant,  therefore,  is  the  ma-j^uc  or  medium  when 
carbonic  acid,  water,  and  ammonia,  are  converted 
new  compounds,  and  light  and  heat  are  transfo: 
into  chemical  affinity  ;  and  the  animal  is  the  medium 
machine  whereby  these  compounds  are  destroyed, 
their  afiinities  changed  into   other  manifestations 
force,  and  finally  into  heat.    In  this  way,  the  circuil 
change  is  completed ;  and  it  is  not  difficult  to  trace 
phenomena  of  vitality  to  the  cosmical  forces  which 
plant  had  imprisoned.     But  shall  we  ever  be  able 
follow,  through  all  the  intricacies  of  change,  the  coi 
less  transitions  of  both  matter  and  force  in  their  pi 
from  the  mineral  kingdom  to  the  animal,  and  then  bi 
to  the  mineral  again  ?   It  is  easy  to  connect,  by  a  co: 
lation  of  force,  the  muscular  movements  of  the  a; 
body,  and  even  the  highest  efforts  of  the  human  mil 
with  the  sunbeam  which  the  plant  had  arrested ; 
shall  we  ever  be  permitted  to  unravel  those  mysterii 
functions,  those  intermediate  changes  which  consti 
the  phenomena  of  life  ?  Why  is  it.,  for  example,  and  b 
comes  it,  that  the  living  cell  of  the  plant  is  able 
aggregate  mineral  matter  in  opposition  to  the  com 
laws  of  affinity,  and  can  transform  light  and  heat 
cell-force  ?  How  is  it,  too,  that  the  animal,  in  rove: 
the  process/and  so  restoring  the  play  of  affinity,  is  able' 
transmiite"  it  into  other  manifestations  of  force  ? 
present;  the  utmost  we  can  say  of  it  is.  that  orgai 
matter  is  the  appointed  medium  of  all  these  chsmges, 
is  designed  for  the  exliibition  of  vital  phenomena,  j 
as  mineral  matter  is  the   appointed  medium  for 
phenomena  of  electricity  and  magnetism ;  and  yet 
some  extent,  perhaps,  we  arc  able  to  pencti-ato 
mystery  ;  for  by  finding  tho  clue  to  the  peculiar  acl 
of  the  vegetable  in  reducing  chemical  compounds, 
can,  by  operating  on  such  substances  as  carbonic  ai 
water,  and  ammonia,  produce  a  large  number  of  orga 
principles  ;  in  fact,  of  the  three  great  classes  of  alimi 
tary  substances,  to  which  I  have  so  frequently  di 
your  attention — namely,  tho  oleaginous,  tho  saccha 
and  tho  albuminous — it  may  be  said  that^tho 
already  within  the  manufacturing  power  of  the  ch 
and  the  second  is  nearly  within  it ;  .«o  that  the 
abundant  proof  that  tho"  agency  of  a  vital  force  is 
necessary  to  the  . formation  of  organic  compounds; 
there  is  even  hojic  that  the  fabrication  of  food  may 
bo  altogether  b%ond  the  capabilities  of  man. 
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